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ADVERTISEMENT. 

To meet the wishes of many instructers, a short COMPEND 
OF MENTAL ARITHMETIC has been prefixed to the book, in 
the hope that it will now be found to contain all that is necessary.' 
The eompend is confined to aimpie elementluy rules, in order to 
furnish an introduction to the study. . 



^ Stereotyped by 
EfUNLAP AND EASTMAN, 
Concord, N. H* 
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• FREFACi; 

* TO THIS FIRST EDITIOir-OF 

WELCH'S AMERICAN ARITHMETIC REVISED. 



Cpnsidering the enoourageineat with which drti oriirinal work hai Bieil, 
since its finit appearance to the public, the author feett aawred' that a lil^e 
system was wanted, and will still receive the eotive approbation of a geniap- 
ous public. 

*< If a quick sale and continued demand of a book are recom n wdaticiMt 
this system of Arithmetic inay claim a competent share of them ; fiir 
since the first publication of tlie original, not less thfta 26000 copies have 
bean publi^ed and rold, and yet an increasing demand." No other reci)m> 
mendations than these and its own merits wilt be offered in this edition: 
desirous to increase the benefit of the work, the autlior has made niat'y 
important additions and corrections and omitted all matter which wav 
deemed superfluous in the original. lit revising the work, it was thought 
proper .and beneficial that additions to tlie rules of Interest and to the 
method of casting interest on Notes, Bonds, &c. should be made, and also 
that it should comprise a few valuable rules which have never ap|)eared 
in the original, viz. — Confound Average Judgment, CommUnon, Bro- 
kerage^ Inmrance, Barter, Lose and Oam, Single and Double 
PoeUion, Arithmetical ttnd Geometrical Progression; and a series of 
useful Miscellaneous Questions; all arranged and well calculated to 
promote instruction in this branch of science. 

The Reviser having been for many years engaged in instructing, found tha' 
« thorough knowledge of the Rule previous to the operfttion of the Example, 
was highly requisilo before any progress could be made; and tliat the easiest 
method to simplify and make it ^miliar way fiu^ the best a 7%m is preswnid 
to be accomplished. 

Annexed to each Rule are interrogatortes numbered by %m«s in their 
order, and these figures referring to a like, in the- Rule, whei*e the answer to 
the t n^errogattoe should commence; and when these are once perfectly 
committed to memory, all <]A)8Curity is removed and the Rule then becomes . 
easy and plain and needs but little or no further explanation. 

As this work is now presented to the public, tlie author has fill] confidence 
hx commending it to iostructers, well assured it wilt lessen their own labor 
and focilitate the improvement of their pupils. It is perfectly obvious, that 
great convenience will be found both by instnictibrs and scliolars in having 
the interrogatives printed on tlie same page with the rule from which they 
are to be answered, as no labor is required in selecting appropriate answera 
bv reading and studying the whole rule. This system, it is hoped, will sup- 
ply the long sought for Classical ArithmetiCy whereby whole sdiools can 
De examined, collectively or separately ; and white the author expresses his 
confidence of the merits of such a work, he trusts that the folfowiqg pages 
will sufficiently recommend tliemselves. 

Jforthwood, N. H. 1833. 
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FIRST LESSONS 

IN 

ARITHMETIC. 



LESSON FIRST.* 

A thing standing alone, as a ball, counts 

If another thing be put with it, they both count 

If two things be put with it, they all count 

If three things be put with it, they count fl 

If four things, they then count _ ^ ? 

If five things, .they then count 

If six things, they then count i 

If seven things, they count • i 

If eight, they then count • • i 

If nine, they count • • • € 



One. 

Two. 

Threx. 

Four. 

Five. 

Six. '■ 

Seven. 

Eight. - 

Nine. 

Ten. 



The pupila must be taught to eonnt the balls in different directions, and 
to count up the total of the four upper lines of balls, the object of the lesson 
Vsiag to learn them to count as far as ten. 



fhrc 

Two 

Thess.... 

Four 

Fivs 

9n 

Setxit <<«• 
Eight . . 



Nine.. ••••>•••• 

Tew 



USSSON SECOND.* 

Tew, 
9 and 
and 
and 
and 
and 
Und 

and ########## 
and #########0 



and 
and 



coont ELSTSif. 

count TWSLTB. 

codnt TKimrsxw. 

count FOUETBBW. 

CpUnt FtTTSBIf. 

count SiXTSBIf. 

count Sevewtesw. 

count ElOHTEEW, 

count NlWETEEW. . 

count T WE NTT, 



* The lessons thus marked* should be taught to classes by ocular demon- 
stration, by means of a large slate, or black boaril, placed in some conspicuous 
part of the school-room. When an individual is to be instructed, the book rtself 
can be used, while the pupil is learning and reciting. Pupils must understand 
thoroughly before passing forward. I'he lessonS can afterwards bo reeitod 
without the book or slate. 
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FIRST LESSONS 
LESSON THIRD.* 



t. 



Txv 

TXH 



!•••••• and ? m„„^ Jif bothlineabe 

^••mmmmmBkel ^''«'"» ^counted. 

If there be cbumed, with the twenty above, 

Om • they all make Twxiity-One. 

Two •• theyal^make Twbhtt-Two. 

ThwCI ••• they all make Twentt-Three* 

Foua • • • • they aU^ make Twenty-Four. 

Five • • • • • they all make • . • Twentt-Fivb. 

Six •••••• tner all make ....••. TwENTT-Six. 

Sxvxif ••••••• thev aU make TwKiiTT-SsvExr. 

Eight ••••••#• they all make . • . .Twentt-Eigbt. 

Nine ##••###•# they all make .Twentt-Nins. 

'Ten ••#9#v999## they all make Tm&TY.f 



Thirty-One. 
Thirty-Two. 
Tbirty-Threc 
**- Thirty-Four. 
Thirty-Fivx. 
Thirty-Six. 
Thirty-Setsn. 
Thirtt-Eight* 
Thirty-Nine. 
Forty. 
FoIity-One. 
Forty-Two. 
Forty-Three, 
fowty-four. 
Forty-Five. 
Forty-Six. 
Forty-Seven., 
Fobty-Eight. 
Forty-Nine. 
Fifty. 
Fipty-One. 

FlPTY-TwO. 

Fifty-Three. 
Fifty-Four. 






FiFTT-FlVE. 

Fifty-Six. 

Fifty-Seven. 

FiFTY-EicrKT. 

Fifty-Nine. 

Sixty. 

Sixty-Owe. 

Sixty-Two. 

Sixty-Three^ 

Sixty-Four. 

Sixty-Five. 

Sixty-Six. 

Sixty-Seven. 

Sixty-Ei»ht. 

Sixty-Nine. 

SEVENTY. 

Seventy-One. 

Seventy-Two. 

Seventy-Three. 

Seventy-Four. 

Seventy-Five. 

Seventy-Six. 

Seventy-Seven. 



Seventy-Eight. 

Seventy-Nine. 

Eighty. 

Eighty-One. 

Eighty-Two. 

Eighty-Three. 

Eighty-Four. 

Eighty-Five. 

Eighty-Six. 

Eighty-Seven* 

ElGHTY-EtOBT. 

Eighty-Nine. 
Ninety. 
Ninety-One. 
NiNBTY-Two. 

NiNEtY-THREE. 

Ninety-Four. 

Ninety-Five. 

Ninety-Six. 

Ninrty-Seven. 
Ninety-Eight. 
Ninety-Nine. 
One Hundred. 



t The instracter ahoutd follow up this plan of illustration, (ihia» tVMity- 
«ae to ibirty,) a* ftr as oae halidmd, or ftrtber, if be tMAk» profwr. 
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ADDITION. 



LESSON FOURTa* 

How many balls are two balls and three balls ? 

How many balls are three bails and two balls ? 

Two bcUk and three balls are how many balls ? 

Three balls and two balls arc how many balls ? 
"How many balls are two balls and four balls ? 

Four balls and two balls are how many balls ? 

.Three balls and three balls are how many balls ? 

How many balls are two balls and five balls ? 

How many balls are five balls and three balls ? 

How many balls are fbur balls and three balls ? 

How many balls are six balls and two balls ? 

Seven balls and three balls are how many balls ? 

Eight balls and two balls are how many balls ? 

How many balls are six balls and four balls ? 

How many balls are five balls and five balls ? 

Henry lias three balls, and George has five balls; how 
majiy balls have both? ' 

James lost four balls, and John lost five^alk; how many 
balls did both lose ? 



ii 



LESSON FIFTH. 

To be recited without the book or ilate. 

Chie and two are how many ? 
Two and one are how many ? 
Two and three are how many ? 
Three and two are how many ? 
Two and four are how many? 
Three and three are how many ? 
Two and five are how many ? 
Five and three are how many ? 
Four and three are how man^ ? * 
Tliree and five are how many ? 
Four and five are how many ? 
Six JiJid two are how many ? 
Seven and three are how many ^ 
Eight and three are how many ? 

After a full explanation, the scholars should h« made Co recite Amn liie 
leesooe of this nature, without the iUustnitions upon the black board. 

a 
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FIRST LESSONS 



A man led his 
Itiorse to drink, and 
two horses followed; 
how many horses 
were there in the 
whole ? 



LESSON SIXTH. 



4Ft <Pt 




If there be two 
hats in one place, 
and three trees in 
another place, how 
many hats and trees 
are there in both 
places ? 




A farmer's son 
sheared three sheep, 
and drove three 
cpws to pasture ; 
how many cows 
and sheep were 
there in all ? 




One shoemaker 
made two boots and 
four shoes in a 
week, and another 
made two boots in a 
week; how many 
boots and shoes did 
both make ? 




IN AMTHMEWG. 
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LESSON SEVENTH. 



Charles has three cents, 
and George has five cents; 
how many have both ? 

Three and five are how 
many? 

John gave three cents for 
an orange, and seven cents 
for a top ; how many cents did 
he^ve for both ? 

Three and seven are how 
manv? 

Charles's father gave him 
three cents at one time, and 
nine at another; how many did 
he have ? 

How many are three and 
nine ? 

If there are four scholars in 
the first class, and seven in 
the second, how many are in 
both classes ? 

How manjr are four and 
seven? , 

John found, while walking 
to school, six walnuts, and 
while coming home he found 
five more ; now many did he 
find in all ? 

Six and five are ho'w many ? 

If the 8cho(4master pun- 
ished four sciiolars in one 
week, and six m another, how 
many did he punish in both 
weeks ? 

Four and six are how many ? 

George's father owned four 
horses, and Charles's father 
owned eight ; they put them 
all into one stable ; how many 
were there in the stable ? 

Add four to eight, and how 
many trill it make ? 



Levi used seven pens in 
one week^ and nine in another 
week ; how many did he use 
in both weeks ? 

Seven and eight are hoW 
many ? 

Add seven and nine to- 
gether, and what will the 
amount be ? 

A boy skated two miles in 
one dav, three miles on an- 
otiier day, and four miles on 
the tiiird day ; how many miles 
did he skate in all ? 

Two, three and four are 
how many ? 

Three boys, five girls and 
two men were in a sleigh to- 
gether ; how many persons 
were there in all ? 

Three, five fuid two are 
how many ? 

Isaac went out to fish, and 
caught four fishes ; Jacob went 
into the woods, and shot six 
rabbits ; and their father went 
to the poultry yard, and killed 
three chickens : all these wer^ 
put on the table for dinner : 
how many were there in all ? 

Tfaree,six and four are how 
many? 

If there be m a bam six 
horses, five cowsy and seven 
sheep, how many animals are 
there in all? 

Six, five and seven are how 
many? 

A stage drawn by six horses, 
a Goajch by two, and a chaise 
by one, passed by ; how many 
horses were there in all ? 
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FIRST LESSONS 
SUBTRACTION. 



LESSON EIGFHTH.* 





The fingers and thumb on one hand count how many ? 

If you take away three fingers and the thumb by shutting 
them up, how many remain open ? 

Now, if yow shut up that one also, how man/ will remain 
open ? 

Take one from one, and how many remain ? 

Take four from five, and how many remain ? 

Take two balls from three baUs, and how many remain ? 

From three balls jtake two balls, and how many remain ? 

From five balls take two balls, and how many remain ? 

Take three balls from five balls, and how many remain ? 

Take three balls from seven balls, and how many remain ? 

From eight balls take three balls, and how many remain ? 

Take four balls fi-om seven balls, and how many remain ? 

Take five balls from ten balls, and how many remain ? 

From ten balls take four balls, and how many remain? 

From nine balls take six balls, and how many remain ? 

Take from ten balls, three balls, and how many remain ? 

Take seven balls from nine balls, and how many remain ? 

Charles had in his pocket ten marbles ; he took out six and 
gave them to his brother ; how many had he lefl ? 

The following may be recited without the black board. 

Two from three leave how many ? 
Two from four leave how many ? ^ 
Two from five leave how many ? 
Three from five leave how many ? 
Three from four leave how many ? 
Four from five leave how many ? 
Two from six- leave how many ? 
Five from eight leave how many ? 
Six from nine leave how many ? 
Seven from ten leave how many ? 
Five from ten leave how many? 
Six from ten leave how many ? 



IN ARITHMETIC. li 

LESSON NINTH. 

If you buy a primer for four cents, and give the bookseller 
ten cents, how many cents should he give you in change ? 

If Charles buy an orange for five cents, and sell it for six 
cents, how many cents does he gain ? 

George had ten walnuts, and gave three of them to Caleb ; 
how many walnuts had he left ? 

If you have twelve cents, and pay seven of them for candy, 
how many cents will you have left ? 

A man shX)t at fifteen birds, and killed all but six ; how 
many birds did he kill ? 

Fourteen l>oy8 were playing at football ; six of them went 
home, tired ; how many were left at play ? 

Seven from twelve leave how many ? 

At the end of a quarter, eleven boys left school ; and at 
the beginning of the next quarter, seventeen new pupill joined 
the school : how many scholars did the master ^ain ? 

Jacob has twenty buttons on his coat, and seven on his 
vest ; how many more had he on his coat than he had on his 
vest ? 

A farmer gathered from his orchard last year twenty-one 
barrels of apples ; the present year he had but fifteen; what 
was the amount of difference ? 

If you should buy twenty-five pounds of raisins, and the 
grocer should send them home in two bundles, one of which 
should weigh thirteen pounds, how many pounds ought the 
other parcel to weigh ? 

If nineteen persons be in a room, and only four of them 
be sitting, how many of them are standing ? 

Seventeen men, sailing in a boat, were overset, and five 
of them were drowned; now many were saved ? 

Eighteen crows were caught in a net, and four of them 
escaped while the farmer was trying to take them from it ; 
how many did the farmer get ? 

A man owed twenty-six dollars, and paid seven ; how 
many dollars did he then owe ? 

Sarah made sixteen handkerchiefs, and gave four of them 
to her friends ; how many had she left ? 

Caroline carried a bunch of twenty-five quills to learn to 
make pens, and she cut up nine in learning ; how many had 
she left ? 

Charles learned ten chapters in the Bible, and Lydia learned 
eighteen ; how many more did Lydia learn than Charles ? 



m FIRBT LESSONS 

LESSON TENTH. 

la Addition «ml Sviitimctioo combined. 




A canal boat took from a pile of twelve bales of cotton 
four bales into the fore part and three bales in the aft part ; 
how many bales were left in the pile ? 

One man owed another twenty-three dollars ; he paid him 
at one time seven dollars, and at another ti|ne ^ix dollars ; 
how mach remained due after both payments ? 

A stage went twenty-one miles in three hours ; the second 
hour it went seven miles, and the third hour it went six 
miles ; how many miles did it go tlie first hour? 

Take eight and nine from twenty-five, and what remains ? 
Susan had made nineteen pincushions for sale at fairs ; 
she f ave five to a fair for the Sabbath School, and nine to 
the fair for the benefit of tlie poor ; how many had she left 
to give away? 

A boy had seventeen cents to spend on his birthday, and 
bought six cents- worth of gingerbread and three cents' worth 
of apples ; the rest of the money he spent for candy ; how 
many cents' worth of candy did he buy ? 

A pupil agreed with his master to learn fifteen lessons in 
Greography in three weeks ; the first week he le^amed seven, 
and the second w^ek six; how many had he to leaxn tlie 
third week ? . 

A girl had a week given her to learn six lessons in Arith- 
metic and four lessons in Astronomv ; she recited well in 
five of the lessons in Arithmetic and two of the lessons in 
Astronomy ; how many lessons was she deficient in ? 

Charles had five marbles, and James had eight ; but in going 
home from school, one lost three, and the other lost four: 
how many did they both have left ? 
Nine and four from ten and five leave how many ? 
Ten and five from eleven and seven leave how many ? 
To seven add two and four, tlien sub^ict five} and how 
many remain ? 



IN ARITHMETIC. lan 

- MULTIPLICATION. 



LESSON ELEVENTH.* 

Joseph's master told him he would give him a top eveif 
week that he would recite his lessons correctly during the 
month ; Joseph recited all his lessons well only one week ; how 
many tops did he receive ? 

One tunes one is what number ? 

How many balls are one time two balls ? 

How many balls are two times one ball ? 

How many balls are two times two balls ? 

How many balls are two times three balls ? 

How many balls are two times four balls ? 

How many balls are two times five balls ? 

How many balls are two times six balls ? 

How many balls are two times seven balls ? 

How many balls are two times eight balls ? 

How many balls are two times nine balls ? 

How many balls are twa times teu balls ? 

How many are three times two ? three limes three ? three 
times four? three times five? three times six? tliree times 
seven ? three times eight ? three times nine ? three times ten ? 

How many are four times two ? four times three ? four times 
four ? four tunes five ? four times six ? four times seven ? four 
times eight? four times nine ? four times ten ? 

How many are five times two ? five times three ? five times, 
four? five times- five? five times six? five times seven? five 
times eight ? five times nine ? five times ten ? 

How many are six times two ? six times three ? six times 
four? six times five ? six times six ? six times seven ^ six times 
ei^ht ? six times nine ? six limes ten ? 

How many are seven times two ? seVen times three ? seven 
thnes four? seven times five ?^ seven times six? seven times 
seven? seven times eight? seven times nine ? seven times ten ? 

How many are eig'ht times two? ei^t times three? eight 
times four? eight times five? eight times six? eight times 
seven ? eight times eigtrt? eight times nine ? eight times ten ? 

How many are nine times two? nine thnes three ? nine times 
fom? nine times five ? nine times six ? nine times seven ? nine 
times ei^ht? nine times nine ? nine times ten ? 

How many are ten times two ? ten times three ? ten times 
four ? ten-times five ? ten times six ? ten times seven ? ten times 
eight ? ten times nine ? ten times ten ? 



ZIV 



FIRST LESSONS 





LESSON TWELFTH. 

If one ship has 
three masts, bow 
many masts are 
tbere in three ships ? 

Three times tliree are how many ? 

If one barrel has six hoops, how many 
hoops are there upon two barrels ? 

How many are twice six ? 

am 

If two houses have ten win- 
dows each, how many will both 
have ? 

Two times ten are how many ? 





umtrtl 





If a ladder has 
eleven rounds, 
how many rounds 
has three ladders 
of the same 
length ? 

Three times eleven are how many? 

If eleven be multiplied by tliree, what will be the amount ? 

What number will be produced by multiplying twelve by 
three ? 

If one apple cost two cents, what will twelve apples cost ? 
What will five cost ? What will seven jcost? 

If a horse travel seven miles in one hoar, how far will he go 
if he travel four hours ? 

If there are eight forms in tile school, and each form have 
nine seats, how many scholars can be seated ? 

If the school keeps six hours ey6ry day, how many hours 
will a pupil be in school during six days ? 

A quarter of a dollar is twenty-five cents ; how many cents 
are two quarters ? three quarters ? four quarters ? 

An ea^l^ is ten dollars ; how many ddlars are there in ten 
eagrlep? m fifteen eagles ? in eighteen eaMes ? 

If there are seven days in one week, now many days are 
there in four weeks ? 



IN ARITHMETIC. *t 

DIVISION. 



LESSON TinRTEENTH.* 

Divide two balls between two boys, and what num- O | # 
lier will each boy have ? 

How many times is one contained in two ? 

Divide four balls between two boys, and how many balls 
will each boy have ? 

Two is contained how many times in four ? 

Divide six balls between tltree boys, and how many balls 
wili each boy receive ? 

Three is contained in six how many times ? 

Divide six balls between two boys, and how many will each 
have ? 

Two is contained how many times in six ? 

Divide eight marbles between two boys, and how many will 
each get? 

What number will be obtained by dividing eight by two ? 

If nine marbles be equally divided between uiree boys, how 
many will each boy have ? 

Three is in nine how many times ? 

Suppose ten balls were to be given equally to five bojrs, 
how many ought each one to have ? 

Five is in ten how many times ? 

Two pears cost two cents ; how much did one cost ? 
Two oranges cost four cents ; how much did each one cost ? 
Three apples cost six cents ; how much did eac.h cost? 
Two lemons cost six cents ; how much did one cost ? 
Two tops cost eight centJ ; how much did one cost ? 
Three pencils cost nine cents ; how much did each cost ? 
Five quills cost ten cents ; how much did they cost apiece ? 

In four how many tiroes twa? 

In six how many times three ? how many times two ? 

In eight how many times two ? how many times four ? 

In nine how many times one ? how many times three ? 

In ten how many times two ? how many times fiv^? 

How many times is three coiitained in fifteen ? in eighl^n ? 
in twenty^one ? in tliirty ? 

Ten mills make one cent ; how many cents, then, are there 
in one hundred mills ? in fifty mills ? 



ffi FIRBT LESSONS 

LESSON FOURTEENTH. 

If twenty-five cents be put in five equal piles, how many 
cents will there be in each pile ? 

Five is contained in twenty-five how many times ? 

If Charles owes John thirty cents, and pays him two cents 
each day, how long will it take him to pay the whole ? 

Thirty divided by two gives what number ? 

Three girls agree to give a present tb their instructor which 
will cost uiem thirty^three cents ; what will each girl have to 
pay? 

Three is in thirty-three how many times ? 

A Sunday school, containing forty scholars, go every ^tt>- 
bath in procession from the vestry to the church ; how many 
sections of them will there be if they walk four together ? how 
many if they walk two together? 

How many times is four contained in forty ? 

If Sarah has forty-five apples, and eats nine every week as 
lonj? as they last, how many weeks will she be in eating them 

How many times is nine contained in forty-five ? 

Caroline's mother made thirty-six pies for Thanksgiving, 
and two of them were ate at dinner each day while they lasted; 
bow lon^ did it take to eat all ? 

Two IS contained how many times in thirty-six? 

Divide thirtv-six nuts among twelve boys, and how many 
will each boy nave ? 

Twelve is contained in thirty-six how many times? 

A class had a book of forty-eight pages to read through ; the 
master e^ve them six pages to read each day; how many days 
did it tfi^e them to get through the book? 

How many times is six contained in forty-eight ? 

A farmer sent sixty-six bushels of com to market, and his 
a^ent liappened to sell iust eleven bxishels each day ; how long 
did it take him to sell the whole ? 

Sixty-six contains how many times eleven ? 

Divide fifty cents among ten boys, and how many cents will 
each have ? ' 

Divide seventy-five cents among three boys, and how many 
cents will ^ach have ? 

A book contains sixty-six lemons, and a class of boys re- 
cited eleven of them each week ; how long did it take them to 
get through the book ? 



IN ARITHMETIC. xvii 

LESSON FIFTEENTH. 

Multiplication and Division combined. 

A father ffave his two sons five cents on Saturday and on 
Monday, to oe divided equally between them ; how many cents 
would each have ? 

James went out two afternoons to pick berries, and obtained 
three pints each time, and he divided them equally between 
his father and mother ; how many pints did each have ? 

A butcher weTit to market three days, and each day bought 
six cattle ; he killed two each day : how many days did it take 
him to kill tiie whole ? 

^5 Two boys bought five oranges for four cents apiece; how 
much did each boy pay ? - 

If six times six cherries be divided among nine girls, how 
many will each have ? ' - 

-If seven times nine apples be divided among three girls, 
how many will be the share of each ? 

Nine times six divided by three times nine give how many? 



LESSON SIXTEENTH. 

Addition, Subtraction, Multiplication and Division combined. 

One boy had two nuts, another had three nuts; they put 
them away to dry, and a rat ate up one ; how many were there 
left for each boy ? 

Charles's father gave him two tents for every week that he 
brought home from school a reward of merit, wliich he did for 
three weeks ; and because Charles had tried hard to do the same 
the next week, he gave him three cents more : Charles spent 
one cent for candy, and divided die rest among himself and tiiree 
sisters ; hdw many cents did each have ? 

Add together seven and five, from the sum subtract three, 
multiply the remainder by two, and divide the product by 
three, and what will be the result ? 

There were in a school eight girls and ten boys at the close 
of a quarter; -at the commencement of a new quarter, it was 
found that seven girls and four boys more were added to the 
school ; the master sentaway five the first weelt for bad behavior : 
there were four benches in the school ; how many scholars sat 
on each bench ? 



ZVIU 



FIRST LESSONS 



FRACTIONS. 





LES80N SEVENTEENTH.* 

A Fraction is a part of any whole thin^. When the parts 
into which a thing is cut or divided axe just alike, in size^ or 
value, they are said to be equal. 

Any thing, as, for instance, a square 
piece of paper, which has been cut 
into two equal parts, is said to be di- 
vided into halves. 

It mak^s no difference in wiuit di- 
rection it be cut, if the parts be equal. 
Hpw many halves are there in a whole thing ? 

If a piece of paper be cut into four equal pajrts, g 
it is divided into fourths, or quarters. 
How many quarters are there in a whple ihins ? 
How many quarters are there in half a thing ? 
What part of a whole thing is a quarter? 

If a thing be divided into eight equal parts, each 
part is called an eiffbth. 

How many eighUis are there in a quarter? 
How many in a half? In three quarters ? , 
How many in a whole thing ? 

A thing cut into three equal parts is said to be 
divided into thirds. 

Thus, if James should divide a pfece of candy 
equally between himself and two schoolmates, 
they woidd each have a third part 

If a thing be cut into six equal parts, each part 
is called a sixth. 
, How many sixths are there in a third ? 

How many sixths are there in two thirds ? 

How maiiy sixths are there in a half? 

How many sixths are there in a whole thing? 

If a thing be cut into nine equal parts, each part 
is called a ninth. 
How many ninths are there in a third? 
How many in two thirds? 
How many in a whole thing? 












^ ♦ IN ARITHM £TIO- m 

LESSON £IOHTE£NTH.* 

. If a boy has eight marbles, and loses four, 
what part or proportion does he have left ? 

If he loses two, what proportion does he 
lose ? What proportion does he have left ? 

If he loses one, what part of the whole does he lose? 
What part will he then have left ? 

What part of eight is seven ? What part is six ? What 
part is four ? What part is one ? What part is two ? What 
part is five ? What part is three ? 

Is there any di^erence between two eighths and one quar- 
ter ? Or between &ur eighths and a hmf ? Qr six eighths 
and three quarters ? 

JfUe, — ^Tbe inBtrueter thould here teaeh the papOa to gire the lowefet terms. 

What part of nine is three ? 

What proportion of nine marbles is six ? 

What part of six is three ? What part of six is 
two ? What part of six is one ? What part of 
nine is one? What part of nine is six? A third 
of nine is how many ? Two thirds of nine are how many ? 

What part of ten is two? What part is six ? What 
part is Bve ? What part is four ? , What part is eight ? 
What part is three ? What part is seven ? 

Four fifths often are how many? « 

Three fifths of ten are how many? 

Two fifths of ten are how mimy? 

Five fifths is what proportion Often? 

If a sheet of gingerbread is worth ten cents, how much is 
one fifth of it worth ? What is two fifths of it worth ? 

When wood is seven dollars a cor^l, what proportion of a 
cord can you buy for one dollar ? What proportion for two 
dollars? For (iree dollars? For four dollars? For five 
dollars ? For six dollars ? 

Suppose there were twelve scholars in your class, how 
many will hair of them be? A quarter? A sixth? Three 
quarters? Two sixths? Four sixths? Five sixths? A 
third? Two thirds? 

What part of twenty is ten ? Five ? Fifteen ? Nineteen ? 
Four ? Eiffht ? Twelve ? Sixteen ? Two ? 

If there be forty lines on a page, how many lines will three 
quarters be? 



FIRST LESSONS 



LESSON NINETEENTH. 





If yon can buy a sheet of gingerbread for ten cents, yon 
can, of course, bnv more than a sheet for fifteen cents ; now, 
how much guo^rbread will fifteen cents buy ? 

If you can Duy a sheet of gingerbread for ten cents, you 
can, of course, buy more than a sheet for twelve cents; now, 
how much gingerbread will twelve cents buy ? 

If wood is seven dollars a cord, bow much can you buy for 
eight dollars ? For nine dollars? For twelve dollars? For 
ten dollars? For thirteen dollars ? For eleven dollars ? For 
fourteen dollars ? 

Suppose the school contained twenty-six scholars, and the 
master should wish to divide it into classes of six each ; how 
many classes could he make out ? 

If cherries be worth seven cents a quart, how many can you 
buy for eight cents ? How many for ten cents ? How many 
for eleven cents ? 

How much cloth, at four dollars a yard, can you buy for two 
dollars ? For six dollars ? 

How much coal at eight dollars per ton, can be purchased 
for twelve dollars ? How much for ten dollars ? 

How much hay must be sold, at eight dollars a ton, to amount 
to fourteen dollars ? 

How many bunches of quills can be bought for one dollar 
and one fifth of a d(^ar, if the price of a single bunch is one 
fifth of a dollar? 

If wheat is ten shillings a bushel, how much can yon buy 
for one shilling? What part of a bushel for two snillings? 
What part for three shillings ? What part for four shillings ? 
Wiiat part for five sliillings?. What part for six shillings? 
What part for seven shillings ? What part for eight shillings ? 
How much for nine shillings ? How much for eleven shillings ? 
How much for fourteen shillings ? How mu(ih for nineteen 
iBhiUings ? How much fi>r twenty-K>ne shillings ? 



m AWTHMETIC. 

X.£8aON TWENTIETH. 

If cherriee be worth six cents a qaart,>how many, c . 
buy for nine ? How many can you buy for eight cents r 
many can you buy for ten cents ? How many can you ' 
seven cents ?- How many can you buy for eleven cent. 

if strawberries be worth twenty cents a box, what }- • 
box cstn you buy for one cent? For two cents? t' 
cents? For five cents ? For ten cents? For fifteei; 
For twenty-two centa ? . For twenty-four cents ? For i 
five cents f 

In eleven how many times two ? How many times ti> 
How many times five ? How many times six? How ii;:.' .y 
times seven ? 

In twelve how many times nine ? How many times thir 
teen ? How many times nineteen ? 

If y.ou pay sixteen eents for twelve pears, 4iow much will 
they each cost ? 

How rauth coffee can you buy Yor eighteen cents, if it cost 
twelve cents a pound? How much for twenty-two cents? 
Hpw much for fifteen cents? ... 

At eleven cents a pounds how much will a half a pound of 
sugar cost? 

if you can buy a barrel of fish for three dollars, how much 
can you buy for four dollars? For fiVe dollars? For seven 
dollars? For elg}it doll^jrs ? 

Eight are how n^any times thr^e ? How many times thiree 
arjB ten?- Elevep? Thirteen? 

How many times four are ten? Eleven? TMrteen? 
Fourteen? Fifteen? 

What part of five is two ? Three ? Seven is how many 
times five? 

Eight are haw many times five ? How many times five are 
nine? Eleven? Twelve? Thirteen? Fourteen? 

How many times six are eight? Nine? Ten? Eleven? 
Thirteen? Fifteen? Sixteen ? Seventeen ? 

How many hours will it take you to read through a book of 
eighty pages, if you read nine pages an hour? 

In a school, one sixtii of the pupils are studying Welch's 
Arithmetic ; one third are studying the Boiston School Atias ; 
and the rest, which is a class containing twenty scholars, are 
studying Kelley's Spelling Book : how many pupils were there 
in the school? 



zzii FIRST LESSONS. 

, LESSON TWENTY-FIRST. 

What part of six is four ? How many times six are eight ? 

Two is what part of seren ? How many times seven are 
nine? 

How many times eight are ^n? Twelve? Thirteen? 
Fifteen? 

Twa thirds and one third make how- much ? 

Eight school boys, at i^y, broke a globe, yalued at fifteen 
dollars, which they agreed to replace by subscription ; what 
part of the sum must each pay ? When the schoolmaster wasr 
mformed of the act^ he said he would be satined if the boys 
would buy one for twelve dollars ; how much had each to pay 
in that case ? ' 

If you had twenty-five doUars, how much cloth could you 
buy at^he rate of six dollars a yard ? How much at four dol- 
lars a. yard ? How much at three doUara a yard ? How much 
at seven dollars a yard ? 

At ten cents a pound, how much of an Article can be bought 
for twenty-four cents ? For twenty-six cents? 

At eleven cents a yard, how much cotton can be bought for 
twenty-seven cents ? How much for twenty-nine cents? 



LESSON TWENTY-SECOND. 

A dollar is one hundred cents ; how many cents make a half 
dollar? A quarter dollar ? Three quarters ? 

How many cents are there in an eighth of a dollar ? In a 

sixteenth ? 

AVrte.— An eightb of a dollar la cidtod^ in New England, nino^ticti In New 
York, a tkiUimg. A eliteenUi la called, in N. £., fmr-pemet-katf^'ptm^f ; in 
N. Y., na>feiu*. 

How many cents are there in a dime, or tenth of a dollar? 
In a half-dui^ ? 

JVM«.— Tbe above moneys are mpreeenled by eilver coins, except tbe cent,, 
which is co]n>er. The gold coins of the United States are the eagle (the viducK 
of which is ten dollars), the half-eagle, and the quarter-eagle. 

If you are to pay a quarter of a dollar for an article, and 
hand the shopman a dpUar, how muoh ought you to receive in 
change? 

How many eightiis of a dollar axe there in fifty cents ? In 
thirty-fseven and a half cents ? In sixt^-twoand a half cents? 

If you pay six and a quarter cents for an orange, and givQ 
the shopman a dollar, how many sixteenths ought you to 
receive back in change ? x 



AMERICAN ARITHMETIC, 

PRACTICAL MENSURATOR. 



ARITHMETIC is (0 the art of computing by numbers; 
these numbers are called (2) Figures, Viz : (3) 0, 1, 2, 8, 4, 6, 
6,7, 8, 9, O— 0, of itoelf has no value, but when joined to 
the right ox other numbers, it increases their value in a ten- 
fold proportion^ (-^) Thus, 1 is one, 10 is ten, 3 is two^ 
SO is twenty. 

There are (^) Five Paincipal or Fundamental Rulks 
in Arithmetic, y'lz: — (') Notation, Nqmeeation, Addi- 
tion, Subtraction, Mui^TiPLiCATioN and Division, and 
are so called (^) because all mathematical Questions are 
dependent on them for their operation. 

Q^mtion».-^l. What is Arithiiieticl-r-2. What are these iMUBberi call- 
«d? — 8. Name them.-- 4, Deacribe Zero or Cypher. — S. Giveaii Exam 
pie. — 6; How many Primary or Fundamental Rules are there io AriUi- 
metic^^T. Name them. ^^. Why are they 90 caUedl 



On entering upon this most useful study, the first thing 
which the^scholar has to regard, is 

0) NOTATION. 

Notation is (^) the art of expressing numbers by cer- 
tain characters or figures: of which there are {^) two meth- 
ods. 1. (0 The Noman method, by Lette^. 2. (5) The 
Arabic m^tnodyhy Figures. (*^) The latter is that of general 
use. 

In the Arabic method all numbers are expressed C) by 
these ten characters or figures, viz. 

1 a. 34 5 6 7 8 9 

Unit ; } two; three; four; five; six; seven; eight; nine: cy- 
orone) [pher or nothing. 

The nine first are caUed (2) $ignificantjigures or digits^ 
each of which standing by itself or alone, invariably ex- 
ptoses ('^) a particular or certain number^ (i<>) thus> 1 sig- 

A ^ 



« 



6 NUMERATION. 

rJ668 one^ 3 signifies two, 9 sigmfies threey and so ol tlw 
nst, ontil you come to tUne, 

This will be more particularly taught by 
NUMERATION. 

Numeration teaches how (*^) to read or vfrite any som 
or number by figures. 

The value of figures in conjunction, and how to read 
any sum or number agreeably to the foregoing observations, 
may be fully understood by the following 

TABLE. 



s^ a 

o o 

Hi- 
ss, .g 

O O g OB S 

J _S 1 § 3 « 9 « 

i H 3 * a I H g 



o rfs : "S 3 o rf> 



13S45678948SS 

3S4567894.S9S 

S45 67894^39 

4567894 93^ 

5678943S9 

67894829 

7 8 9 4 3 2 9 

8 9 4 9 2 9 

9 4 3 2 3 

4 3 2^ 
3 2 3 

2 3 
3 
Those words at the head of the Table are applicable to 
any sum or number, and must be committed perfectly ta 
memory -so as to be readily applied on any occasion. 

The first «ix figures from tne right hand are called the 
unit period^tha next six the tnsj/f on p^rMi after which the 



NUMEBATION. | 

» 

trillion, quadrillion^ quinlillion periods, &c. may follow io 
their order. 

Thus by the U9e of ten figures may be reckoned every 
thing which can be numbered; things, the multitude of 
ivhich far exceeds the comprehension of man. 

Questione. — 1. What ie fhe first thing to be /pgarded in the lUidy of 
Aritliiiietic V>2. What ih Notation f — 3. How maiiy metliods of ex- 
pressing nuinbera^— 4 What is the firtiCl'«-5. What ia the 8econdl~-6. 
Which is 'geBerally used 1-— 7. By uluit are all nunihers expressed 1-~8. 
What are the nine first figures ca lied 1 — ^9. What does each express*? — 10. 
Give an Example. — (llj What does Numeration teach?— -(12) Whal 
does the first figure on the right hand of the J'ahle denote? — (13) What the 
secondl Repeat those words at the head of ttie 1 able upwards, begiiiiMn|^ 
with Units. 

Of other Charctctera used in Arithmetic, 

+ Is the sign of Addition; and shews^. that the number 
which follows the si^n, must be added to the number be- 
fore it. Thus 9-+- 10 signifies, that 9 and 10 are to be 
added. - 

— Is iht sign of Subtraction; arid denotes the number fol- 
lowing it, must be subtracted from the one before it. 
Thus, 16—4 signifies that 4* must be taken from 16. 

X Is the sign of Multiplication; and denotes that all the 
numbers, between which it is placed, are to be multipli- 
ed together. Thus 9X9 signifies that 9 is to be miuti- 
plied by 9, or 9X9X9 must be multiplied. 

.-r- Is the sign of Division; and denotes the number stand- 
ing before it, is to be divided by the number following it. 
Thus, 9-e-3 signifies that 9 is to be divided by 8. 

= This is the sign of equality; and signifies the sum or 
product of the numbers before it, is equal to the number 
after it, 24-4-h5=^ 11 mean that 2, 4 and 5 added, their 
sum would be 11; and 2X4 X5=40 mean, that 2 and 4 
multiplied, and that product multiplied again by 5, the 
productisequalto40; and also 9X8-=-l 2=6, means that 9 
and 3 multiplied, and the product divided by 12, the quo- 
tient will be equal to 6. 

: : : : Are the signs of proportion, as 7: 14: ; 8: 16, 
and are read as 7 to 14, so is 8 to 16. 

^^Thijs shews the Square Root of the number is required. 
3. This shews the Cube Root of the number is required. 



• ADDITION AND SUBTRACTION TABLE. 



1 

S 

4 
5 
6 

7 


3. 3| 4 5| 6| 


9| 10 


9 1 rO [ 11 


12 1 13 

14 1 15 


1 
2 
3 


4 5 1 6- 


7| 8 


11 1 12 1 13 


5 


6| 7 


8 1 9 lp| 11 


12 1 13 1 14 


15 1 16 


6 


7| 8 


-9 


10|11 12 


13 1 14 1 15 


16] 17 


4 
5 
6 

8 

9 

10 


7 8 9 


10 


11 


12 13 


14 1 15 


16 


17 J 18 


8 9 10 


11 12 


[ISJ 14 1 15 1 16 


17 


18 1 19 


9 10 |U 


12 13 1 14 1 15 1 16 1 17 1 Id 


19 1 20 


8 


10 


1 11 1 12 1 13 


14 
'lb 


15 1 16 

16| 17 


17 18|19 


20] 21 


9 


11 


n 1 13 14 


18 19 20 


21 1 22 


10 


12 


13 1 14 1 15| 16 1 17 1 IS 1 19 30 1 21 


1 22 23 



Eftplanatitm of the above 
Table in Addition, 

Look for the number to be 
added on the left or right 
hand, and the number with 
which you would add it on 
the top, and in the corner, or 
angle m which the lines meet, 
stands the sum required. — It 
is required to add 7 with 13; 
look for 7 on the left, or 
right, and move along on 
that line till 13 on the top 
stands directly oyer, and in 
the angle of the two lines 
standa 20, the sum required. 

line towards the right or left 



Eamlanation of the above 
Table in Swttraction. 

Look for the number to be 
subtracted on the left or 
right hand column, and on 
that line look along towards, 
the right or left hand,, till 
you find the number from 
which you would subtract, 
and directly over that num- 
ber on the top, is a number 
answering to the remainder. 

EXAMPLE. 

Required to take 9 from 
15, look for 9 on the left or 
ri^t hand, then follow that 
till you find 15, and on the 



top directly over 15 is 6, the remainder required. 



ARITHMETIC. 



SIMPLE APDITION. 

Simple addition teaches (i) to add together several sums 
of the saflle denomiimtion. 

Rule. — Set down (2) units under units, tens under tens, 
and hundreds under hundreds, &c. Begin to add (<^) in 
the place of units, ('^) add all in that column, carry one 
for every ten that is in the sura of units, to the place of 
tens, and set down all that is over ten, or tens ^ (' } add up 
the column of tens, carry one for every ten to the next 
column, and set down all that is over, thus proceed through 
all the columns to the last; and in the last column observe 
( ) to set down the whole sum. 

Proof. — C) Begin at the top, iidd downwards, carry as 
before, and if the- 'work is right, the sum wiH be the same 
as it was when added upwards, ^ « 

Questiofu.^-l. What does Simple Addition teachT^>2. How do you 
■Rt down sums to be added'^3. Where do you b^iii to addV- 4 Huw 
do ^ you add that culunin'! — 6. Hpw the coUinins uf tens'!—- 6. What do 
you observe in the last columnl— 7. What is tlie method of Froof 1 



123456 
6543S1 
123456 
654321 

1555554 



Examples. 

84564 98764821 

82667 12845678 

87432 82456781 

12345 94821452 



116908 



287838282 



64324 

482] 

5482 

482 

74506 



1. Add together 34^674, 98786, 456752 and 7654. 

Ans. 908816. 
i. Add 94821, 675481, 1284 and 76432 together. 

Ans. 847418. 
8. Add 6421, 94742, 6752 and 875482 together. 

Ans. 983847. 
4. Add 67432, 98891, 65641 and 77421 together. 

Ans. 309335. 
6 Add 9944 2343r 7876^ and 94929 together. 

Ans. 185930. 



10 SIMPLE SUBTRACTION. 

6. I lent a friend 942 dollars, at one time, at another 74t, 
at another 91 ^ what is the whole sum lent? 

Ans. 1774. 

7. A man killed 4 hogs, weighing as follows; one d96, 
one 473, one 510 and one 37^; what did they all weigh? 

Ans. 1749. 

8. I killed an ox, his quarters weighed 643, his hide 105, 
his tallow 92] what did they all weigh? Ans. 839. 

9. A man gave to three sons as follows, to one 3427 dols. 
to another 3025 dolls, to another 2947 dolls.; what did he 
give to all of them? Ans. 9399. 

10. A man's taxes were^as follows, for 3 years; the first 
142 dolls, second 165, tne third 210 doUs.; what did he 
'>ay in three years ^ Ans. 517. 



SIMPLE SUBTRACTION. 

Simple Subtraction teaches (*) to take a less number 
from a greater, that is of the same denomination. 

Rule. — Write 0^) the largest number down first: and 
the smallest (3) unoerneath, units under units, &c. begin to 
subtract (0 in the place of units; and ( ) take the under 
from the upper figure; set down the remainder: If at any 
time any particular figure in the lower line is larger than 
the one immediately over it, ( ) subtract the under figure 
from ten; to the remainder add the upper figure and set it 
down, and carry one to the next figure in the lower line; 
thus proceed through the whole. 

PaooF. — (^) Add the remainder and lower line together, 
carry as in Simple Addition, and if the work be right it 
will be like the upper line. 

Quaiions. — 1. VVIiat iJc>es Simple Subtraction tcachl — 2. Which num- 
ber du you set down first 1 — 3. Wlicie the siuaiieetj aod in ivhat order? — 4. 
Wliere do you begin to Subtract'^— 5. Kow do you then proceed? — 6. Wliat 
do you do, in c«i£e any parti(*Ailar figure in the upper line is saia^lestl — -'^* 
Uow iv Subtraction proved?. 

Practical Questioruin Subtraction. 

1. What is the difference between 24567 and 7456? 

Ans. 17111. 

2. I lent a friend 3456 dollars and received in part lS4f 
dollars; what remains due. ^ Ans. 1114 dolls. 



SIMPLE JSilULTIPLICATION. , II 

8. A merchant owes 34323 dollars, his effects are worth 
b«t 32749 dollars: how much will he fall in debt? 

Ans. 11574 dolls. 

4. A merchant has. an estate in his hands valued at 53894 
^oUs. he owes 31399 dollars; what is he worth after pay- 
ing his debts? Ans. 20995 doDs. 

5. A merchant sent a ship and cargo to sea yalaed at 
1 1497 dollars and on her return, she and her cargo was val- 
ued at 16579 dolls.; what was his gain? Ans. 5083 doIls« 

6. A ship builder built a ship, which cost him 6341 dolls, 
and he sold her for 5937 dolls.; what did he lose? 

Ans. 314 dolls. 

7. A. borrowed of B. 9437 dolls, and he paid him at one 
time 4349 dolls, at another timie 1437 dolls, and at another 
time 947 dolls.i what remains due? Ans. 3S04 dolls. 



SIMPLE MULTIPLICATION. 

DEFririTiaN.-^Simple Multiplication is Q) a corapen- 
dious way of adding ; as (^) 9 multiplied by 6 is equal to 
54, and is the same as if 9 were set down 6 times and ad 
ded up. - ; / 

The number to be multiplied is called (3) the multipli- 
cajid. 

The number given to multiply by, is caHed X^y A® ^^^ 
tiplier.* 

The number arising from the operation is called (^) the 
product. - 

The following table must be committed to memory be- 
fore any progress can be made in Multiplication. 

QutgHofu. — 1. What ia Simple Multiplication'! — i. Give an example. 
S. Wirnt do you call the number to be mukipfiedl— ^. The' miMber jriven 
(o multiply by? — 0. The number arising from the operation V-6.- What 
i^ie the ntukiplicaod and mukiplier coDectiyely called 1 

■ ' ' ' ■ , . ". I ■ I ^ I I ■ . • I I III 'j .1 . . 

*■ The imiltiplicaQd andmahiplier are in general teniiB, called Factors. 



SIMPLE MULTIPLICATION, 
JdaitipKeation Tablt. 



1 1 a 1 3 1 4 1 5 1 G 


1 


9 


« 


10 


11 


«■ 


3 4| 6| S| lOl 1-2| 14 
3 6| 9| 1-2| t5| 18 |ai 


16 


18 


20 


32 




24 


27 


30 
40- 
50 
60 
70 


3-6 
44 


4 9| H| 16|20|24| 23 


12 

40 


3(i 
45 

54 
63 


a| 10 1 la 1 a»| -la 1 30 


35 


55 


60 


6 1 12 1 18 1 34 1 30 1 36 
"7 1 "14 ai ( 23 1 35 1 43" 


42 
49 


4S 
56 


66 


72 

34 


8 le -14 1 32 1 40 1 43 


56 [64 


HI 
BO" 


BO 


88 


96 


y 13 27 I Se { 45 { 54 
10 20 30 1 40 1 50 1 60 


63 
70 
77 


72 
80 


yo 

100 


99 
^110 


120 


11 n 33 1 44 1 55 1 m 


88 


yy 


110 


121 


132 

144 


n\ M 36 1 4ei 1 (iu j I'l 


m 


108 


120 


132 



CASE L 
(i) When the mtdtiplier ii a tingle Jigvre. 
Rui.E. — (-) Under the multiplicand write down th« 
multiplier, in the place of uniti ; {^ draw a, has undenieath, 
and multiply every figure of the multiplicand, by tbe inul>- 
tipHer; obser-vin" f') to carry one for every ten to tl.a 
next product, (^yi'ne whole product of the last figure reul- 
tiplied, niu»t be aet down. 



68459 



385944 
PB'pp.— (■) CaKtihe nines from the multiplicand; and 
all thi.i. is uver put at the right of a croaa. (which is mada 
(husX); then(s)caHt the nines fromlbe muLiplier, and all 
tliat is over, put at the left of the cross; then (!i) cast tha 
nines from the product, and put ail that is over at the top 
_ of the cross. Then (*) multiply the bgnre on the left of 
the cross with the one on the right; cast the 9's from the 
|>roduct, and what is orer put at the bottom of the ciosa, 
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and (-^) if the top and bottom figures are alike, the work is 
right. 

Questions. — 1. What is the fli-st step in the method of proof in Multipli- 
ration'?— 2. WImt is the wondl— 8. What the thirdl— 4. What the 
ibnrdil — 5. When is the work known to Ije rigiitl 

Note. — The preceding method of proof is liable to one 
error, viz., if any of the figures in the product should hap- 
pen to be transposed, as if 468 in the product should hap- 
pen to be written 648, the work would prove, and an error 
«rould still exist. 

Second method of Proof. — (') Divide the product by 
he multiplier, and if the work is right the quotient will b« 
ike the multiplicand. 

Note. — This method can be used only by those who 
"lave attained to a knowledge of division. 

Questions — 1, What is the second method of proof 1 - 

CASE II. 

( ) When the multiplier consists of several figures. 

Rule. — (2) Set down the multiplier under the multipli- 
and, units under units, &c. (^) multiply each figure in the 
'multiplier into every figure in the multiplicand, singly, as 
Jn case first, observing ( ) to set down the iirst figure of 
the product exactly under the figure by which you are mul- 
tiplying ; then (=^) add the several products together, their 
jum will be the product required, 

Qiiesiions.^l. \V\wn is Case second in MiillipUcatibn applied^— 
\ What is tlio first step in this Cassc?— '3 What the second step 1—4. 
Yhat are vou lo observed — 5. What in the last step in Case aecondl 



74326 
. "246 


EXA> 

Proof ^ 

3 
SX4 

3 

product. 
B 


ipi.es. 

12764 
342 


Proof 



0X2 




445956 
297304 
148652 


25523 
51056 
S8292 




18284196 


4365283 ; 


product 



14 



y Ih. 

1. 

% 
». 

4. 

7. 

9. 
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MvUipKeandB, 

94567 X 

1S4S4 X 

12345 X 

45678 X 

38243 X 

34567 X 

33456 X 

90043 X 

701331 X 



MMipUeri. 

by 133 

bf 433 

by 346 

by 333 

by 3003 

by 4001 

by 1003 

by 9009 

by 1331 



Produett* 

3031741 

5371489 

3036870 

15310774 

46533486 

138303567 

33536368 

811188378 

863315861 



CASE IIL 

(1) When there are cyphers at the right hand of the muU 
tiplieand, or multiplier , or both. 

Rule. — (^) Multiply by the figuret only; and to the 
right of the product annex at many cyphers, as are equal 
to tbe number of cyphers in both factors. 

^umtioM. — 1. When ii Cbm third in HukioKcaiMNi appliedl — 2. 
What u the general Rulel 

EXAMPLES. 
101300 456000 94000 
30O 3000 30 



Products. 30340000 

No, Mxdtiplicmtds, 

1. 631000 X 

% 700000 X 

3. 854000 X 

4. 943200 X 

5. 94944 X 

6. 413343 X 
T. 671330 X 

8. 431333 X 

9. 4567853 X 



1368000000 



Q;ae$tion8, 






Multipliers. 


by 


3900 


s: 


by 


9900 


— 


by 


7600 


=r: 


by 


7000 


z= 


by 


600 


zz 


by 


550 


"^ 


by 


133 


zz. 


by 


130 


zz 


by 


9000 


^^ 



1880000 

Products 
1800900000 
6930000000 
6490400000 
6603400000 

56966400 
336788100 

83561390 

50547960 
41110668000 



" Practical Questions in Multiplication. 

.1. A man had a farm on which he raised 360 bushels of 
wheat; and he had another, on which he r.:ised 6 times as 
much; what quantity did he raise on both of them? 

Ans. 3530 bushels. 

3. A man had an estate which he divided among 9 sons 
as follows, viz. to the first eight, he gave 333 dollars each; 



SIMPLE DIVISION. "^ ♦ W 

to the ninth, he gave as macH wanting 1000 dollais as tm 
the other eight; f demand the value of the estate^ andP 
ako the ninth son's share. ' 

Value of the estate 43^ dolls. 

The 9th son's share 1664 dolls. 

3. A man sheared 364 sheep, six years mtcceuiv^, each 
sheep nested 3 pounds of wool per year: how much wool 
had he yearly; and how much in six years ? 

Ans. Yearly 1093 pounds. 
In six vears 6552 pbunds. 

4. Isold 343 tons of iron at 143 dollars per ton: 1 de- 
mand the price of the whole. Ans. 48564 dolls. 

5. Isold 743 thousand of hoards in the W. 1. at 63 dol- 
lars per thousand; what did they come to? 

Ans. 46004 dolls. 
6 What will 6433 quintals of fish come to at 6 dollars 
perqnmtal? Ans. 38533 doUs. 

7. A man travelled 36 days, and each day he travelled 47 
^niles, what distance did he travel in the whole time? 

Ans. 963 miles. 



SIMPLE DIVISION. 

DEFfXiTioxr. — Simple Division teaches (0 to find how 
many times a smaller number is contained in a larger. 

The number given to be divided, is called (^) the divi» 
dend. 

The number given to divide by, is called (^) the divisor. 

That number which expresses the number of times that 
the divisor is contained in the dividend, is called {*) the 
quotient, or answer. 

If any thing is left after dividing, it is called (^) the ie-> 
mainder. 

QM€i<»on«.—l. What does Simple Divuiion teacbt— 2. What is the Bma. 
tar to be divided caUedV-3. The omnber given to divide by V-4. Thatt 
niupber which expresses the Dumber of times that the divisor is cootaineii ja 
the divideadl — 6. If any thing is left after dividing, what is it a^^t 

These are five Steps in Division. 

r lit JFriU down the JHoidend^4t^ 
2d Seek how mofty tirnu. ire 

Steps. adMuUipig, 

\6ABrwgd0mn,^ 



^ 

*% 



16 * ' LONG DIVISION. 

LONG BItlSlON. 

Long Dwinon U (*) when the Divisor is more than twelve, 

CASE 1. 

Rule. — (2) Write down the dividend, on the right and 
left draw a curved line^ and on the. left hand of the divi- 
dend write down the divisor; (3) seek how many times the 
divisor can he had in a competent numher of the first fig- 
ures of the dividend, and place • the figure expressing the 
numher of times at the right of th& dividend; (^) multiply 
the divisor by the same figure, and place the product under 
the first figures of the dividend, (^) subtract; (^) to the re- 
mainder bring down the next figure of the dividend, and 
divide as before; and thus proceed (?) until all the figures 
of the dividend are brought down; ii at any time when you 
have brought down a figure the sum is still less than the di- 
visor, (^) a cypher must be placed in the quotient, and 
another figure must be brought down; the remainder must 
always be (^} less than the divisor. 

Proof.— -(*<*) Multiply the quotient and divisor together, 
to the product add the remainder (if there is any) and the 
sum will be like the dividend, if the work is right. 

^estunu, — 1. When is Division said to be Long? — 2. What is the 
let step in Long Division! — 3. What is the 2nd? — I. What is die 3d? — 
6. What is the 4th 1 — 6. What is the 5th 7-^7. How long do you proceed 
in this way? — 8. When yoU have brought down a figure and the sum is 
still less than the divisor, what must be done? — ^9. How must the i:emaia* 
der always be 1—10. What is the method of Proof. 

EXAMPLES. 

Dividend, Dividend, 

Div. 16)S721491(2S259S Quo. Dtt?. 24)8102184(129255 Quo. 

32 24_ 

52 "70 

48 48 



41 222 

S2 ' 216 



94 61 

80 48 



149 133 

144 120 



51 134 

48 120_ 

3 Rem. "l4 Rem. 



iA^ 
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Qicetfo'ofU. 






No. 


Dividends. 


Dtmori. 




Q^otie9U». 


ilei*. 


1. 


1433400 


^ 333 


as 


6453 


56 


3. 


3045600 


4- 913 


SB 


3343 


896 


S. 


94000S3 


-S- 303 


ss 


46305 


117 


1. 


983014$ 


-T- 4311 


ESS 


3313 


1300 


'. 


7945681 


-S- 5566 


SS 


1319 


4137 


*•' 


54S3140 


-i- 3345 


as 


3316 


1130 


{. 


6041331 


-T- 9760 


s= 


618 


9561 



CASE II. 

(1) When there are e^herg ai the right hand of the dioisor, 

RuLB. — (3) Cut off the cyphers, and also cut off as ma- 
ny figures, or cyphers from, the ri^ht of the dividend: (^) 
diyide the retfiaining part of the dividend as in case orst, 
ana (^) to the right of the remainder, place the figures 
which were cut off from the^dividend. 

QiMstfottf.— 1. When do we apply Case 2d in Division ?— 2. What Is 
the fint •tep?--8. What is the Mcond ttep'U4. Where do yoa phwe 
ihoie figures which were cot off from the dividend* 

EXAMPLES. 

1. Divide 5643331 by 433000. 
4331000)56431331(13 Quo. 
433 



1333 
1396 



. 




36331 Rem. 


• 


No. 


Dividendi. 




Diviiora. 




3. 


764313 


-«- 


13000 


= Am. esfiH 


3. 


943317 


*»- 


5000 


» Jbu.'l9Si\ii 


4. 


674331 


-4- 


11300 


=. Au$.eomh 


5. 


433133 


-*- 


, 9300 


=± Jint. 46H*f 



Note.— To divide by 10, 100, or 1000, &c. is only to cut 
off as many figures, or cyphers from the right of the dvt* 
idend as are equal to the number of cyphers on the rig^t of 
the divisor. 

Practical Qti^t fo'oiw m DtMston. 

1. A man had an estate valued at 3474 doHars and it wu 

B3 



j8 SHORT DIVISION. 

divided equally between twelve sons: I demand the share 
of each. Ans. Jf|i206,\ 

2. If a tax of 40000 dollars were to be levied upon 1200 
polls: I demand what one poll would pay. 

Ans. ^33.,*jVo 

3. Divide 1474 dollars equally among 25 men, 30 women, 
17 boys, and 27 girls; after taking out 75 dollars for a pre- 
sent to a nephew. Aus. $14^^ 

4. Divide 247600 pounds of beef equally among an army 
of 23724 men. Ans. 10L|3|^ib8. 

5. Sixty men at a feast, which lasted 3 days, spent 240 
dollars per day; how much did ea^h man spend per day, 
and how much in the whole ? 

Ans. $4 per day, and $12 the whole. 

6. Divide 151200 lbs. of beef equally among an army 
consisting of 27 regiments, each regiment 7 companies, and 
each company 100 men. Ans. 8 lbs. 

7. Jf 10500 dollars are given for 750 barrels of flour, I 
demand the price of one barreL Ans. $14. 

8. If 45 horses were sold in the West Indies for 9900 
dollars, I demand the average price. Aus. $220 each. 



SHORT DIVISION. 

Short Division is (i) when the divisor is less' than 12. 

Rule. — (2) Write down the Dividend, and draw a line 
underneath, and a curve line on the left; and on the kft 
of the curved line place your Divisor. (^) Seek how many 
times the divisor is contained" in a competent number of 
the figures on the left hand of the dividend, and set the fig- 
ure expressing that number underneath, and all that is over 
call so many tens; (4) annex the next figure of the dividend 
to the tens, divide as at first ; thus proceed through the 
whole, and the quotient will stand (^) under the dividend. 

Q^^Hions, — 1. What is abort DivisloiiT— 2. WImt is the 1st step in 
the Rule of Short Division 1—3. What is the 2nd step?— 4. What is the 
8d1 — 5. Where will the Quotient standi 

EXAMPLES. 

2)423( 8)4567( 4;61234( 5)1234567) 



211i Ans. 1522i -^^s, 15303J Ans, 246913f Ans. 
6)64§67( 7)12345( 8:43213( 9)764331{ - 



COMPOUND ADDITION. Id 

COMPOUNDADDITION. 

Definition. — Compound Addition teaches (1) to add 
different denominations togetherj such as dollars, cents and 
mills ; tons, hundreds, quarters, pouhds, &c. 

Rule. — Write down (~) dollars under dollars, cents un- 
der cents, mills under mills ; tons under tons, hundreds 
under hundreds, potinds under pounds, &c. always obselrv- 
ing (3) to write every denomination under that of the same 
name; begin to add (*) in the lowest denomination men- 
tioned; (^) find the sum of that denomination, divide the 
sum by the number which it takes of this denomination to 
Qiake one of the next higher, set down the remainder, and 
carry the quotient to the next denomination; ('*) find the sum 
of tne next, and proceed as before through all the denom- 
inations, observing (^)* to set down the whole sum of the 
last denomination. 

Qiiesiions.^-l. Wliat does Com|>oiind Addition teach T — 2. How are 
\he numbers to be placed iii order to udd 1 — 3. Wiiat mre you always to ob- 
serve] — 4. Where do you b«gin to addl— 5. How do you then proceed 
with that derjomiuationl — 6. How tlie next.-^t. Wivii are you to obterve 
iu.ihe liist coluutu! 

(6) American, OR Federal Money. 

f') iO Mills make 1 Cent. - Marked m, c, or cts, 

10 Cents " \ Dime. " d, 

's) 10 Dimes « I Dollar. " D, or ^. 

^4) 100 Cents" 1 Dollar. " D. or iif. 

"') 10 Dollars " 1- Eagle. ^' E. 

QiiesHons.' — 1. How iriiiny mills ra:ikc a cent'? — 2. How many cents 
a dime?-— 3, How many diiurs A lUAUrl — 4. How m;Any cents a dollar/ 
5, How iiiafty dollars u;i «iagle? — 6. \Vhatuioi«;y is this caledl 

EXAMPLES. 



E, 


D. 


• cts. 


m. 


E, 


d. 


cts. 


m. 


1). 


cU. 


m. 


126 


8 


76 


4 


J 284 


4 


43 


6 


45t7 


79 


8 


il.l 


4 


S2 


1 


32 i 


3 


46 


5 


4347 


86 


7 


2 


3 


45 


6 


464 


5 


43 


2 


7451 


75 


6 


22 


4 


32 


4 


364 


6 


34 


1 


3321 


99 


4 


173 





86 


5 


•2384 


9 


67 


4 


196S9 


41 


5* 



* Some have obj.'cted to having ttie answers put to (he*ie- questions, but 
Jie author is of opinion tliat d»ey cH't do no harm, Uwt v, ill abundantly iaci I- 
'tate the Jnbor of the instructor; if the scholar should attfimpl tocopy wiili- 
lut adding up tiie culumiif;, the bouk can be takea from him ; and if he 
loes copy the two or three first questions, it wiil be iuipo^ible to ob^ tlfe 
ractical. questions. 



-a* 
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5W COMPOUND ADDITION. 

Prmetieal Quesiiam in Mimey. 

1. Addtogether #31,71 cU.; #63,43 cts.; #84,06 cts. 

Aim. #170,09 ctf« 
% A. owes me #91,64 cto,7 m.; B. #103,75 cU.; and C. 
#31,43 cto.; what do they all owe roe ? 

Ans. #315,81 cts. 7 m. 
S. A. owesB. #91,73cU.; C. #113,41 cts.; and D. #119, 
91 cts. : 1 deoiand what be owes to B. C. & D. 

Ans. #834,05 cts. 

4. A. has a demand upon B. for #643,30 cts. ; upon C. 
for #319; and upohD. #750, 94 cts.; I demand the sum of 
all his debts. Ans. #1613,14 cto. 

5. A farmer sold 8 yoke of oxen; for one yoke he re- 
ceived #105; one #117,75 cts.; and one #95,55 cts.; what 
did they all come to.^ Ans. 818,30 cts. 

6. MTbat is the value of 8 ships, appraised as follows, viz. 
one at #4750; one at #6743; and one at #7891? 

Ans. #19383. 

Lmojvl M^ruy. 

Formerly the money of account of the United States 
was pounds, shillings, pence and &rthings: in the first and 
second editions of this work, I neglected that method of 
reckoning altogether, excepting in exchange, and it is my 
opinion still that the knowledge of lawful monev ought to 
be obliterated entirely from our schools: but the tide of 
public opinion in many sections of the country is so strone 
m favor of keeping up that method of reckoning, that I 
have added a few qaestions in each rule in that currency, 
for the gratification of those who wish to keep up tfaunt 
method of reckoning; those who do not think it of anv 
consequence, can ne^ect that part and attend to the Fea*- 
eral Currency altogether. 

("*) LAWrUI. MONKT. ♦ 

(1) 4 tarthings make i penny, marked or. d. 

(2) 13 pence " 1 shilling, « s. 
.(8) 30shaiings .*' I pound, « **. 

^ftetUoni.-'l, How njaAv fiirthings make a peony V-S. Pence a ibilUligY 
S« Shiliings a puood W4. VVhat niuney is this called? 

* Ttw value of a pound is difierent in differeni States, (see exchange,) but 
is ail llie Nevr Englaod States it is tke same. 
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EXAMPLES. 








£. 


s. 


d. 




.ie. 


s. 


rf. 


123 


19 


lOi 


' 


462 


17 


6* 


233 


12 


4? 




143 


15 


7t 


96 


16 


7i 

61- 




211 


11 


6? 


12 


11 




19 


11 


4ir 


467 





4? 


837 


16 


o'i 



_ Practical Queshons. 

' 1. A merchant has due from one man, ii241 12*. 9}rf. 
from another £241 175. 6 £^.; from another £211 195. 6rf., 
what is due from them all? Ans. £695 9a, 9^4, 

('*) Troy Weight. 

By this IVeight is weighed (5) gold, silver, ^^c, 

(1) 24 Graind" make 1 Pennyweight, marked ^r.^w/. 

^) 20 Pennyweights " 1 Ounce, " oz. 

3) 12 Ounces " 1 Pound, " lb. 

Questions — 1. How. many graina make a pemiyweight? — 2. Penny- 
weights an ounce? — 3. Ounces a pouudl— 4. What weight do yuu call thibi 
— 5. What is weighed by this v.-eighl? 



i 



• 






examples 








lb. 


oz. 


pwt 


gr. 


lb. 


oz. 


pwt.. 


gr. 


245 


10 


19 


23 


2345 


11 


19 


23 


146 


11 


16 


20 


123 


7 


8 


9 


145 


2 





7 


34 


5 


16 


17 


538 





17 


2 


2504 


1 


5 


1 



Practical Questions in Troy Weight. 

1. A mah has two wedges of gold, one weighing 25 lb. 
3oz. 12 pwt., and the other weiring 1 lb. 11 oz. 12 pwt. 
7 gr.; I demand the weight of the two wedges. 

Ans. 27 lb. 3 oz. 4 pwt. 7 gr. 

2. What is the weight of the following silver articles, 
viz. one spoon weighing 1 lb. 10 oz. 19 pwt.; one tankard 
weighing 4 lb. 6 oz.; one basin weighing 1 lb. 10 oz. .19 
pwt..^ Ans. 81b. 3 oz. 19 pwt. 



St COMPOUND ADDITION. 

I 

(•) Avoirdupois Weight. 

By thU weigki i$ we^hed Q) tugar, iron, steel, dyewoode^ 
mui aU drossy metals; Aay, flour, and many other 

articles of trade, 

dr, oz. 

lb. 

qr. 

ewt, 

ton. 

Que8tiaiu.f^l. How nmiiy drams make an oiuicqI — 2. Ounces apoundl 
— S. Poondt a quarter?— 4. Quartena bundredt — ^5. Hondreds a tool — 
6. What weight is tbia calledl— 7. What if weighed by this %vei«ht1 

KZAMPLE8. 

Tons, ewt, gr. lb. oz, dr. Tons. ewt. qr. lb. oz. dr. 

444 13 1 12 3 13 123 13 2 22 10 12 

41 11 10 12 13 321 19 3 27 15 15 

633 19 3 13 15 15 141 12 2 19 11 12 



16 Drams make 


1 Ounce, 


marked 


16 Ounces " 


1 Pound, 


(( 


28 Pounds " 


1 Quarter, 


(C 


4 Quarters << 


1 Hundred, 


(C 


20 Cwt. " 


1 Ton, 


<( 



610 3 1 7 15 9 587 5 1 14 6 7 



Practical Q^estions tn Avoirdvpqis Weight. 

1. Add together the followins parcels, viz. 13 cwt 3 qr. 
17 lb.; 1 ton, 19 cwt. 3 qr. Stl lb. 15 Oz. 15 dr.; and 3 tons, 
13 cwt 3 qr. 30 lb. 13 oz. 10 dr. 

Ans. 5 tons, 5 cwt 1 qr. 9 lb. 13 oz. 9 dr. 
3. What is the weight of 3 hhds. of sugar, weighing as 
follows, Yiz. 1st, 9 cwt. 3 qr. 131b.; the 3d, 10 cwt. 1 qr. 
and 13 lb.; and the 3d, 8 cwt 3 qr. 37 lb.? 

Ans. 29 cwt qr.. 33 lb. 

(^) Apotbbcabibs' Weight. 
By this weight is weighed (3) Medicine, ^e. 

30 Grains make 1 Scruple, marked gr. sc, 

3 Scruples " 1 Dram, " dr. 

8 Drams " 1 Ounce, " oz. 

13 Ounces " 1 Pound, '< lb. 

Qumtiont. — 1. How manv grains make a eeroplel— 2. Scrmdesa drami 
— 8. Drains an oanoeV^. Ounces a poundV>6. What weight is this ca^ 
led'r--6 What u weighed by this weigbtl 



COMPOUND ADDITION. S9 

EXAMPLES. 



tb. 


oz. 


dr. 


»e. 


«^- 


lb. 


<oz. 


<lr. 


9C» 


^' 


33 


6 


7 


3 


19 


in 


11 


7 


3 


19 


10 


5 


4 


1 


10 


911 


9 


6 


1 


11 


11 





3 


S 


11 


191 


1 


4 


1 


9 



45 1 1 1324 4 3 3 19 



Practical Questiofu in Apothecaries^ Weight. 

1. Add together 33 lb. oz. 1 dr. 3 sc. 13 gr.; 131b. Ooz. 
6 dr. 3 sc. 19 gr.; and 33 lb. 1 dr. 1 sc. 19 gr. 

Ans. 56 lb. 1 oz. 3 dr. 1 sc. 11 gr. 
3. Add together 11 lb. 11 oz. 6 dr. 3 sc. 13 gr.; 31 lb. 
6 oz. 6 dr.; and 133 lb. 9 oz. 3 dr. 1 sc. 10 gr. 

Ans. 156 lb. Soz. 7 dr. 1 sc. 3 gr. 

('*) LoiTG Measure. 
By this measure is measured {^) distances; and by some 

it is called running measure. 

1) 3 Barley Corns make 1 Inch, marked bar in. 

^)n Inches " 1 Foot, « ft. 

3 Feet " 1 Yard, " yd. 

^) 5 'r Yards " 1 Rod, " rd. 

5)16iFeet " 1 Rod, " rd. 

«)40 Rods " I Furlong," Jur. 

f) 8 Furlongs " 1 MUe, " M. 

«) 3 Miles " 1 League, " lea. 

1)60 Geographical or > 1 Degree of the Earth's 

^0)69^ Statute Miles > great circle, deg. 

")360 Degrees " 1 Circle, " ctr. 

Que$lion8,-^\, How manv barley corns make au inchi — 2. lAches a 
fboti— 3. Feel a yard?— ^. Yarda a rodt — 5. Feet a rudt— 6. Koda a fur- 
bogl — 7. Fark>i|g8 amiiel — 8. Mites a league! — ^9. Ge<^pfBphicai miles a 
degree?— 10. StaUite iiiiles a degree?— 11. Degrees a circiel — 12. What 
meaatire is tbi» called ?— -18. Wliat is measured bv this measuret 

EXAMPLES 

Veg. St.m. Jur. rd. ft. in. bar. Mites, fur. rd. yd. ft. 



b 



133 


68 


6 


30 


15 10 


3 


340 


7 


39 


4 


% 


211 


10 


4 


3d 


15 9 


1 


313 


6 


11 


3 


1 


31 


6 


2 


39 


14 3 


3 


13 


4 


31 


2 


3 


31 


37, 


3 


4 


13 1 


3 


144 


3 


33 


4 


1 


SS6 


53^ 


1 


16 


8J 


1 


611 


5 


35 


3 
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Practical Questions in Long Measure, 

1. The dlsUuce ffbm A,: to B. is 3 miles 6 fur. 27 rods; 
from B. to C. is 1 lea. 2 miles, 7 fur.; from C. to D. 27 lea. 
1 mile, 2 fur. 39 rods; I demand the distance from A. to D. 

Ans. 30 lea. 2 miles fur. 26 rd. 

2. A ship sailed south 6 lea. 1 mile; S. S. E. 9 lea. 2 
miles fur. 39 rd.; E. S: E. 21 lea. 1 mile 6 fur. 7 rds.; 
what was the whole distance sailed f 

Ans. 37 lea. 1 mile, 7 fur. 6 rds. 

( ) Land or S(iuare Measure. 

This measure is used in measuring (^) all things that have 
length and breadth without regard to thickness. 

(i) 144 Inches make 1 Foot, marked in, ft. 

~ Yard, *« yd. 

Rod, " rd. 

Rod, " rd. 

Rood, " rood. 

Acre, " acre. 

Acre, " acre. 

Questions. — 1. How many inches make a square foot?— 2. Feet a yard! 
—3. Yard? a rod*? — 4. Feet a rodT — 5. Rods a rood'? — 6. Roods an acrel— ^ 
7. R(h18 an acre? — 8. What measure is this called? — 9* What are measur- 
ed by iti 

EXAMPLES. 



(2) 9 


Feet 






(s) SOi 


Yards 






(4) 272'- 


Feet 






(*) 40 


Rods 






(^'•) 4 


Roods 






(7) 160 


Rods 







.^crea. 


roods. 


rds. 


ft, in. 


Acres. 


roods. 


rds. 


272 


3 


39 


216 123 


212 


2 


29 


142 


2 


26 


270 143 


143 


2 


29 


123 


1 


10 


16 43 


143 


2 


10 


821 





7 


8 139 


341 


3 


39 


860 





3 


240 J 16 


846 


3 


27 



"Practical Questions in Land, or Square Measure, 

1. A man had several lots of land ; the 1st contained 27 
acres 3 roods; the 2d, 19 acres, 2 roods, 27 rods, 17 feet; 
and the 3d, 6 acres, 2 roods, 39 rods: I demand the quan- 
tity in the 8 lots. Ans. 54 acres, 26 rods, 17 feet. 

2. Add together 64 acres, 2 roods, 39 rods; 61 acres, 3 
roods, 17 rods; and 104 acresj2 roods, 22 rods. 

Ans. 231 acres, roods, 3d rods. 



.1.' 
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(^^) WxNE Measure. 

Bytkit measure, are measured (»2) wine^ rum, gin, and al- 
most every thing that is sold by the gallon, ^c. Jl gal- 
lon wine measure is equal to 231 solid, cr cubic inches. 






make 



4 Gills 

2 Pints 

^^ 4 Quarts 

4)42 Gallons 

(5)63 Gallons 

(^)d4 Gallons 

(7)126 Gallons or 

(8) 2 hhds. 

(9) ^ Pipes, or 



cc 

C( 

(< 



(( 



1 
1 
1 
1 
1 
1 

1 
1 



Pint, 

Quart, 

Gallon 

Tierce, 

Hogshead, 

Puncheon, 

Pipe, 
Tun, • 



marked 



<C 
C( 
(C 

cc 



cc 



cc- 



gil, pt. 

qt. 

gal. 

tier. 

hhd. 

pun. 

pipe, 
tun. 



(iw)252 gal. 

Questions, ~^\.Hovf many gills make a pint? — 2. Pints a quart! — 8. 
Quarts a galTonI — 4. Gallons- a tiercel — 5. 'Oaliohs a bogsiiead? — 6. Gal- 
lons a puncheon? — 7. Gallons a pipe?— 8. Hogsheads a pipe?— 9. Pipes a 
tnn? — 10. Gallons a tun? — 11» What measure is this called? — 12. What 
are measured by it? 









EXAMPLES. 










Pun. gal. 


qt. 


P^' 


Pipes'. 


hhd. 


gal. 


qt. 


pt. 


14321^ 38 


3 


1 


123 


1 


62 


3 


1 


43200 71 


1 





43 


1 


41 


2 





32111 21 


2 


1 


4. 





21 


1 


1 


272 10 


1 





3 


1 


17 


3 





2^8796 58 








175 


1 


17 


2 






Practical questions in Wine Measure. 

1. What is the sunri of the following parcels, viz. 19 gal 
2 qt. 1 pt.; 12 gal. 1 qt.; 21 gal. 3 qt.; and 1 hhd. 3 gal. ? 

Ans. 1 hhd. ^6 gal. 2 qt. 1 pt. 

2. A merchant received from Lisbon at one time 123 pip. 
1 hhd. 62 gal. 3 qt. 1 pt.; at another time 4a pip. 1 hhd 
41 gal. 2 qt.; and at another time he received 4 pip. 40 gal. 
what did he receive in all. ^ 

Ans. 172 pip. 18 gal. 1 qt. 1 pt. 



m COMPOUND ADDITION. 

(*) Alb jlsu Bece Mbasves* 

Bjf tki$ iMOgurt i$ baughi mnd sold (»)6eer, milk, ^e. 
or be&r gallon eontaiiu 393 solid inches* 

(0 3 Pints make 1 Quart, 

(3) 4 QuaitE " 1 Gallon, 

(9 8 Gallons " 1 Firkin Ale, 

(«) 9 Gallons " I Firkin Beer, 

(^)S6 Gallons " 1 Barrel, 

(»>) lJbbr.or54G.« 1 hhd., 

(7) 3 Barrels " 1 Butt, 

QunHoM. — 1. How manv pinte make a quart t*'2. Qnarts a galbn 1 
•>--8. Gallou0 a firkin oraiev--4- Gallons a nrkin of beiHr?— ft. Gallons a 
barrel?— 4). Barrels or gatkins a hoghheadl— *▼ Barrels a bttttV <8. Whac 
neaMre is tliis calksdl-^. What are measarec by ill 



marked 


pi. at. 


« 


.^' 


fC 


^.fir. 




'■&: 


« 


hhd. 


tt 


butt. 









EXAM! 


'LBS. 








Hhd. 


r«/. 


qt 


P<. 


Bhr. 


fol. 


qU 


m 


93 


51 


S 


1 


133 


81 


3 


i 


91 


53 


3 


1 


93C 


33 


3 


I 


9 


4S 


1 


e 


91 


15 


1 


1 


6 


41 


3 


1 


9 


39 


3 


i 



131 37 1 1 1145 3 3 



Practical Questions in Ale and Beer Measure, 

1. Add together the following quantities of beer, Viz.— > 
83 hhds. 51 gal. 2 qts.; 4 hhds. 53 gal. 3 qts.; and 19hhd8. 
16 gal. 1 qt. Aus. 58 hhd. 13 gal. 1 qt 

3. The fc^lowing parcels of beer were sold to a mer- 
chant: first, \9 hhd. 37 gal. 3 qts.; second, 31 hhd. 31 gal. 
3 qts.; at the third time, 11 hhd. 6 gal. 3 qts.: what was 
sold him at the three times .^ Ans. 63 hhd. 3 gal. i^ 

Solid Measure. 

By this is measured (^)a^ such things as hone length, breadth 
and thickness; Such as stone, timber, wood, bark, ^c. 

(1) 1738 Inches make 1 Foot, marked in. ft. 

h\ 37 Feet " 1 Yard, «« yd 

M 40 Feet of round, or 7 - r^^^ ^- t ^..-i « 

{*) 50 Feet of hewn timber J * ^^^' ^^ ^^«^« ^^' 

QuetHons, — 1. How many inches mnlce a foot in Solid MeuurvT— 
2. Feet a yard) — 3. Feet of round timber a ton?-p-4. Feet of Hen a timber 
a ton? — 5. What are measured by this measuivt 
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■XAMPLB8. 


* 


^ 




Jltmu. 


A 


fft. 


Yd^ 


& 


in 


8SS 


49 


1721 


334« 


1727 


831 


36 


346 


678 


31 


1673 


36 


41 


1000 


565 


30 


1343 


9 


S6 


1259 


69 


31 


43 


681 


14 


770 


1549 


9 


1328 



Praetieal Qtiethofw. 

1. What is the sum of the three following sticks of tim- 
ber, viz. the first, 3 tons, 49 ft. 1673 inches; the second, 4 
tons 47 ft. and 1000 in.; the third, 6 tons, 40 ft. 1001 in.? 

Ans. 15 tons, 38 ft. 317 in. 

3. Add together the following parcels, viz. 39 tons, 30 ft.; 
56 tons, 39 ft. 137 in.; 61 tons, 19 ft.; and 71 tons, 37 ftr 
1649 in. Ans. 319 tons, 36 ft. 48 in. 

(5) Wood and BAas: Mkasuee. 

Wood and bark are bought and sold by the cord or foot; a 
foot of wood or bark contains 16 solid feet y or one eighth 
of a eord; and a pile (^) 4 feet high^ 4 feet wide and 
S,feet long contains one cord, 

1) 1728 Inches make 1 Solid foot, marked th. ft, 

«) 16 Solid feet << 1 Foot of wood, " ft. 

(3) 8 Feet of wood 1 Cord, " cord. 

0) 138 Solid feet " 1 Cord, *' cord. 

QsmHont, — ^1 . How manv indies make a solid footi — ^2. How many soKd 
feet a ioot of wood? — S. llow many feet of wood a cord? — 4. How maay 
■oUdfeet a cordV.^. What measure is this calledV- 6. What must be tlie 
of a pile of wood to contain a cord? 

EXAMPLES 



!:i 



eords. 


A 


in* 


cords. 


^' 


tn. 


9 


127 


1643 


64 


90 


146 


3 


106 


643 


9 


10 


140 


40 


50 


60 


70 


80 


90 


61 


11 


9 


10 


31 


31 



114 33 635 154 73 407 
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PracUcal "Questions in Wood and Bark Measure. 

1. Add together the foUowing parcels of wood, viz. 64 
cords, 1:20 feet;' 72 cords, 31 feet; and 132 cords. 

Ans. 259 cords, 13 s. feet. 

2. Adds cords 4 feet of wood, 12 solid feet; 6 cords 5 
feet of wood, and 12 solid feet; 9 cords and 6 feet of wood 

together. Ans. 20 cords, 8 s. feet. 

i 

Dry Measure. 

By this measure is bought and sold (^) salt, com, and ail 
kinds of grain; 268.8 solid or cubic inches make one gal" 
Ion of corn, ^c. 

(0 2 Pints make 1 Quart, 

( ) 4 Quarts " 1 Gallon, 

(y) 2 Gallons « 1 Peck, 

(0 8 Quarts " 1 Peck, 

(5) 4 Pecks or 82 qts. 1 Bushel, 

(.) 8 Bushels " 1 Quarter, 

(1) 86 Bushels " 1 Chaldron, 

QuMtions. — 1. How many pints in dry roeasiire make a quart? — 2. How 
many quarts a gallon 1 — 3. Gallons a peckl — 4. Quarts a peck? — 5. Pecks 
or 'quarts a busiiel? — 6. Bushels a quarter? — 7. Bushels a cbaldron?— 
8. What are bought and sokl by this measure 1 

EXAMPLES 

Ch, bu. pks, gaL qts. pis. Qr, bu. pks. gal, qts. pU, 

654242 82 2 1 2 42 7 8 1 3 1 

52312 81 8 1 812 6 2 2 

218 20 8 1 2 748 2 1 1 1 

4201 11 20 1 1 768 91 



marked 


qt. pt. 


(( 


gaL 


(C 


pk. 


C( 


pk. 


M 


bu. 


(C 


/ qr. 


it 


ch. 



710970 24 1 1 1106 7 8 



Practical Questions in Dry Measure, 

1. Add together the following parcels, viz. 1627 bu. 8 
pks. 7 qts. 1 pt.; 972 bu. 2pks. 1 qt.; 2471 bu. 1 pk. 2 qts. 
1 pt. Ans. 5071 bu. 8 pks. 8 qts. 

2. The following quantities of coal were sold to a Mer- 
chant, viz. 41 chal. 30 bu. 8 pks.; 51 chal. 85 bu. 1 pk.; 
and 60 chal. 7bu.5 what was tne quantity sold? 

Ans. 154 chal. 1 ba. 0{^ 
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Cloth Measujii. * 
BythU meamrt i$ baugM and sold (?) eloth$ and silks, 4*«« 



') 


31 Inches 


make 


1 Nail, marked 


m. fM. 


V 


4 Nails 


« 


1 Quarter, <« 


r- 


s\ 


4 Qaaiten 


(( 


1 Yard, " 
1 £U Flemish, " 


yd. 


4\ 


9 Quarters 


it 


E.FL 


!') 


5 Quarters , 


It - 


1 EllEngUsh, '< 


E.E. 


«) 


6 Quarters 


it 


1 EU French, " 


KP. 



( 

I 

^uuUona. — 1. How manv indies make a nail in elotb Bwn«ire? — 2, 
How many naib a qqartenrl — 3. Qimitera ayarcl'^-4;Qttarters an eil Flemiihl 
6. Qnarteni an ell English?—^. QiMUlen an (bII French? — 7. What ai« 
booght qtid sold by this meaMirel 











EXAMPLES. 












RE. 


qr. 


fia. 


E.E. 


^r. na. E.FL 


r- 


na. 


Fis. 


qr. 


nii« 


6543 


5 


1 


244 


4 3 246 


2 


2 


126 


3 


3 


3454 


4 


8 


321 


3 1 234 





2 


245 


3 


3 


6543 


3 


2 


121 


1 2 121 


2 


1 


213 


1 





6543 


2 


1 


200 


3 3 ' 303 


2 


1 


123 


1 


3 


23085 


S 


3 


879 


3 1 906 


1 


2 


709 


2 


1 



Praetical Q^esH<ms in Chth Msasure. 

1. Add. together flie following pieces of cloth, viz. 29 yds. 
S^qr. 2 na.; .30 yds. 1 qr. 3 na.; 36 yds. 1 qr. 1 na.; and 
another piece containing as much as all the others. 

Ans. 193 yds. 1 or. 

2. How many French ells in the following pieces of cioth, 
viz. first 22 qr. 3 na.; second 31 qr. 1 na.; Aurd 50 qr. 2 na.; 
and fourth 91 qr^ 1 na. ? Ans. 32 F. ells, 3 qr, 3 na. 

Of Time. 

7Hms is divided into (*) seconds y minutes y haurSy daysy 

weeksy months and years. 

(2) 00 Seconds make. I Minute, 
60 Minutes " I Hour, 

24 Hours « 1 Day, 

7 Days " 1 Week, 

4 Weeks '' I Month, 

13 Months '* 1 Lunar yc 

12 Solar months " 1 Year, 
365 Days, 5 hours, 48 min.57 se. make 1 Solar year. 

C* 



marked 


se. m. 


iC 


h. 


cc 


d. 


(( 


w. 


it 


mo. 


t, " 


year. 


cc 


yeair 
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To remember the number of days in each calendar 
month, comiDit to memory ('^') the following lines: — ^viz* 

Thirty days hath September, 
April, June and Noveniberj 
All the rest have thirty one 
Kxcept the Kccond month alone, 
Which hath but twenty-eight in fine 
Till leap year gives it twenty nine. 

Note. — (lO When any year can be divided by 4fipith<mt 

a remainder y it is leap year; and February has 29 days. 

Questions. — 1. What are llie divisions of liiiiiel— 2. How many seconds 
mako a niimite?— 3. iViinutes an liojir?— 4. Hours a davl — ^5. Days a week? 
— 6. Weeks a inontliT — 7. Monliwa hinar yeai'?— 8. Months a solar year? — 
9. lioiv lii.A.iy (liivH, Zt,c. UKikH a S4il.«- year/ — 10. Wliat should be couiinit- 
teti to iiieiJiory in on{«r iUv nioie piMfectly to renietntier the niinibex of days 
in eucii (raleudar nionlh/ — 11. \V hen id an} }ear considerecl Bissextil<;(>r 
leitp yearl 











EXAMPLES. 






. 




(' 


L.yrs. mo, 


. w. 


d. 


h. 


Vfi., 


s. 


L.yrs. 


mo. 


rf. 


h. 


m. 


s. 


123 U 





6 


23 


59 


59 


12 


12 


27 


23 


59 


59 


li>3 11 


1 


4 


21 


•20 


40 


19 


9 


4 


11 


12 


11 


191 12 


3 


2 


11 


12 


10 


21 


4 


6 


1 


10 


9 


251 1 1 


1 


2 


10 


10 


9 


> 41 


2 


4 


6 


9 


40 


691 7 


3 


it 


13 


42 


53 


95 


2 


14 


18 


81 


59 



Practical Questions, in Time. 

1. Add together 12 years, 6 mo. 3 w. 6 d. 28 h. 12 m. 
12 s.; 49 years, 5 mo. 2 vv. 4 d. 12. h. 9 ni.; 1 year, '9 mo, 
1 w. 1 d. 1 h. 6 pfi. 

Ans. G3 yrs. 8 mo. 3 w. 5 d. 12 h. 27 m. 12 s. 

2. Add 21 yrs. 9 nio. 6 d.j 31 yrs. 6 mo. 21 d.; 6 yrs. 
4 mo. 9 d.; and 12 yrs. 7 mo. 10 d. toojether. 

Ans. 72 yrs. 1 iho. 18 d. 

Gf MoTioy. 

(i) 60 Seconds make 1 Prime Minute, marked "^ 
()^eO Minutes " 1 Degrer, " «* 

{A 90 Degrees ''I Sign, " s. 

(^) 12 Signs, or 360 Degrees the whole great circle of the 

[Zodiac. 
Questions. — 1. How many seconds a prime minute 1 — 2. How many 
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oiimilaB a degree?-— 3. D^rees a sign?— 4. Signs or degrees a circle of the 
2Sodiac1 









EXAMPLSS. 








o 


/ 


// 


8. 


o 


/ 


H 


25 


17 


' 18 


9 


3 


65 


44 


17 


49 


56 


1 


26 


44 


55 


6 


35 


24 


8 


18 


36 


12 


10 


n 


16 


1 


9 


33 


22 



The followif^ are denorn^inatiotu of things eotmied by 

the Tale. 

1) 12 Particular things make 1 Dozen, 

'2) 12 Dozen « 1 Gross, 

3) 12 Gross or 144 doz. « 1 Great Gr089. 

ALSO, ' 

(^) 20 Particular things make 1 Score. 

Quettions, — 1. How many particulairs make a doien?— 2. How many 
doz. a grossi — 3. Grosa or doz. a great groee? — i. Particulars a scorel 

DenominatiOTu of Meamrea not included in the Tables. 

(i) 6 Points make 1 Line, 

(2) 12 Lines «« 1 Inch, 
(^) 4 Inches " 1 Hand 
A 3 Hands *' 1 Foot, 

J^) 66 Feet, or 4 Poles, a Gunter's Chain, 
^3 3 Miles *« 1 League. 

A Hand is used (^) to measure horses. A Fathom (^) to 
'measure depths. A League (^) in reckoning distances at 
sea. 

N. B. A Quintal of Fish weighs ('O) i cwt. Avoirdupois. 

Questions. — 1. Flow many points make a line'! — 2. Huw many lines an 
inchi — 3. Inches a handl — 4. Hands a footl — ^^6. Feet or pK>Ie8a gunter's 
chain? — 6. iMiles a league?— 7. For what is a hand used?'- -8. A fathom? 
— 9. A league? — 10. What iijthe weight of a quintal Ash? 

Note. — The pupil, after answering the preceding ques- 
tions, hoth in simple and compound numbers, should as a 
method of review,be required to answer them promiscuously, 
either by himself or in a class; and should any difficulty be 
found in giving an answer, he is advised to turn back and 
consult his rule, until a thorough know ledge of the same is 
obtained. ^ 
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COMPOUND SUBTRACTION. 

Definition. — Compound Subgtraction teaches (<) to find 
the difference between a larger and a amaller iium)i>er, 
which have several denominations. 

Rule. — Write down i^) the largest of the two numbers 
first, and under it write down the smallest; observing (s) to 
place every denomination under that of the same name, 
dollars under dollars, &c. ; begin to subtract (^) in the 
lowest denomination, and take the lower from the upper 
line; if any particular figure in the lower line in any of 
the denominations, is larger than the one over it, (^) subtract 
the lower figure from the number that it takes of this to 
make one of the next higher denomination; and to the 
remainder add the top figure, and set the sum down, and 
carrv one to the next denomination; proceed thus through 
all the denominations. 

Proof. — (^) Add together the remainder and lower line, 
carry as in compound addition; the sum will be like the 
upper line if the woik is right. 

QuefftofM. — 1. Whftt does oOinpouod sabtraccioo tmcbt— 2. How are 

the iwo numbers for subtraction wrote downl— 8. What are you to ob- 
servel— 4. Where do you b^in to subtract? — 5. If any particobr figure in 
tlie Jower line in any of tlie deuouiinatious, is larger tlian the one over it, 
bow do yuu tlieu subtract'^ •%, What is Uie method of proof t 

American Monet.* 

Dolls, cts, m. Dolls, cts. m, DoUs, ets. fit. 

1241 79 9 4312 29 7 1000 00 

992 87 3 704 21 6 999 99 9 



348 92 1 3608 8 1 1 



Practical Questions in ^Atnertean Money. 

1. A man lent 3 E. 3 dolls. 3 d. 3 c. ; and received 2£. 
2 dolls. 99 cts. and 9 mills; How much remains due*.^ 
Ans. 10 dolls. 33 cts. 1 m. 

* Scliohirs cannot be too fi«quenily and thoroughly exercised in the several 
tables of weights, measures, &c. while passing tlirough subtraction as well 
as adiiition ; far this is certain, that no scholar can be too familiar withoom* 
pound nuiuliem; as their use will frequently occur in subsequent rules awi 
examples of arithmetic. 
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2.vA man had an estate valued at 3505 dolls. 6 d. 8 cts. 
S m.; h& had three sons, to each of whom he gave 504 dolls. 
5 cts. 3 m.; he also gave to two daughters, 75 dolls. 75 cts. 
each^ what had he left? Atis. I84I doUs. 97 cts. 6 m. 

S. A man was worth 9473 doUs. 65 cts.; by a misfortune 
at sea, he lost 4549^ dolls. 75 cts.; What was he worth af- 
ter he sustained the loss? Ans. 4932 dolls. 90 cts. 

Lawful Monet. . 



Jb. 8, d. 
647 16 6i 
549 17 7i 

• 


£. 

913 

897 


11 
13 


d. 


97 18 K)| 


14 


18 


n 



Practical Questions «n Lawful Money* 

1. What is the difierence between iC141 17«. 6<^. and 
£341 13«. 9i(/.? Ans. J&99 15s. S^d. 

2. Lent £91 13«. 9|^. and received £S0 JOs. IHd. 
what remains due ? ^ Ans. £1. Is. did' 

'^ Trot Wbigh^t. 

Z6. 0%. pwt grs, lb. oz, pvfi. grs 

333 10 19-33 81334567 6 13 30 

134 11 13 33 13433148 10 18 33 



98 11 6 38 17803418 7 18 S3 



Practical Questions in Troy Weight, 

1. A person had a basin which weighed 3 lb. 10 oz. ; it 
bein^ melted in part, it then was weighed again, and its 
weight was 3 lb. 11 oz. 7 pwt. 4 grs.; what was melted off? 

Ans. 10 oz. 13 pwt. 30 grs.^ 
3. A silver smith had 31 lb. 9 oz. of silver; he refined it 
by melting, and thejQ weighed it, and its wei^t was 15 lb. 
10 oz. 11 pwt. 19 grs.; what was lost by melting? 

Ans. 5 lb. 10 oz. 8 pwt. 5 gzi. 
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8. How much silver must be*giveii iti exchaagin|p a illTer 
plate for a platter; the weight of the platter being 3 lb. 
10 oz.; and the weight of the plate 1 lb. 4 oz. 7 pwt.? 

Ans. 1 lb. 5 oz. 13 pwt. 

Avoirdupois Weight. i 

T. ewt, qr, lb, oz, dr, T, cwt. or. lb, oz, dr. 



13 
9 


19 
IS 


3 
3 


27 
34 


14 
16 


14 
15 


134 

94 


13 
19 


3 
3 


30 
31 


13 
14 


13 
15 


3 





3 


3 


14 


15 


39 


13 





36 


14 


13 



Practical (^esHons in .Avoirdupois Weight, | 

I. A certain vessel was freighted with 33 tons', 13 cwt. ' 
1 qr. of iron; in a storm she was lighted by throwing a 
part of the cargo overboard; on her arrival at port, ner 
cargo weighed out 15 tons, cwt. 1 qr.; I demand the 
quantity lost? Ans. 7 T. 13 cwt 

3. A merchant had 31 cwt. 3 qr. 31 lb. of sugar; he sold 
to. A. 11 cwt. 1 qr.; and to B. 15 cwt. 3 qr. 17 lb.; what 
had he left? Ans. 4 cwt. 3 q[r, 4 lb. 

3. A merchant had 1 T. 3 or. 37 lb. of sugar, it was all 
stolen but 1 cwt. 1 qr. 8 lb.; I demand the quantity stolen? 

Ans. 19 cwt. 3 qr. 19 lb. 

4. I bought 37 cwt. 3 qr. 19 lb. of floor, and sold 19 cwt. 
3 qr. 37 lb.; what remained on hand? 

Ans. 7 cwt. 3 qr. 30 lb. 

Apothecariss' Weight. 



lb. 


ot. 


dr. 


$e. 


«^». 


lb. 


ox. 


dr. 


se 


gr$. 


14 


10 


6 


3 


19 


133 


6 


1 


1 


19 


6 


11 


7 


1 


16 


94 


11 


6 


3 


17 


7 


10 


', 


1 


3 


38 


6 


3 


3 


3 



Practical Q^esHons. 

1. An apothecary had 13 lb. 6 oz. 3 <k. of medicine in a 
certain vessel; by accident it was broken, and there re- 
mained in a broken piece of it, 8 U>. 11 oz. 7 dr. 1 sc. 13 
grs.; I demand the quantity lost? 

Ans. 3 lb. 6 oz. 3 dr. 1 sc. 7 gr. 
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8. What remains after taking 191b. 6oz. 3 dr. from 26 
lb. 7 oz, 7 dr. ? Ans. 7 lb. 1 oz. 4 dr. 

3. What i» the difference between 119 lb. 6 oz., and 111 
lb. lloz«? Ans. 71b. 7 oz. 

Long Measure. 
Deg, mi, fur, rds, ft, in. bar. Mi. fur, ■ rdi. ft. in. bar. 



27 

^ 9 


59 
27 


6 
7 


SO 
35 


15 11 2 
13 9 2 


224 3 
95 6 


21 
32 


13 1 

14 9 


1 
2 


18 


31 


6 


35 


3 2 


123 4 


28 


Uk 3 


2 



Praci%c<d (i^uestions in Lang Meastire. 

1. Subtract ^4 mi. 3 fur. 26 rds. from 26 mi. and shew 
the difference. Ans. 1 mi. 4 fur. 14 rds. 

2. Express ^he difference between 200 mi. 6 fur. 29 rds.; 
and l.'^Omi. 7 fur. 2 rdsL 4 yds. 2 ft. 1 bar. 

Ans 49 mi. 7 fur. 26 rds. yds. ft. 11 in. 2 bar. 

3. £xpres3 the differ&nce between 7 lea. 2 mi. 6 fur. 27 
rds.; and 5 lea: 1 mi. 7 fur. 30 rds. 

Ans. 2 lea. mi. 6 fur. 37 rds. 

4. A man agreed with another to so 51 ml 4 fur., and he 
went 60 ml 2 fur.; how much further did he go than he 
agreed to? Ans. 8 mi 6 fur. 

Land^ or Sq,uare Measure. 

Aerea roods rods feet Jieres roods rods feet inches. 

126 1 39 16 2456 1 12 10 11 

112 3 30 14 1367 2 22 9 7 



13 2 9 2 loss 2 30 



Practical Questions in Square Measure. 

1. A man's farm Contained 246 acres, 1 rood, 7 rods; be 
■old to A. 27 acres, 2 roods, 1 rod; to B. 39 acres, 39 rods; 
and to 0. 50 acres, 2 roods; how much bad he left? 

Ans. 129 acres, 7 rods. 

2. A man had 700 acres of land; and he had four sons; 
to the oldest he gave 60 acres 2 roods; and to the second, 
third and fourth, he gave half as much to each as * e did to 
the first; how much Had he left? Ans. 543 acres, roods. 



■». 
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S. A man had 8473 feet 143 inches of boards, he sold 1349 
feet 136 inches; what had he left? 

Ans. 3333 feet, 16 inhces. 

WiK£ Measure. 

JPttftn. gaL qts. pt, Pip. hhd, gal. qta. pt. 
13345 70 3 1 33 1 60 3 1 

10947 75 3 19 59 3 



1397 79 1 1 4 1 3 3 



Praetieal Questions in Wine Meetsure. 

1. A wine seller boaght 33 hhds. 54 gals, of wine; he sold 
13 hhds. 60 gals.; I demand the quantity unsold ? 

Ans. 9 hhdfl, 57 gals. 
3. A. bought 347 gals. 3 qts. 1 pt. of rum; and he sold 
from it 198 gals. 3 qts.; how much nad he left ? 

Ans. 49 gals. 1 qt. 1 pt. 
3. I demand the dii&rence between 3 pipes, 1 hhd. 54 
gals.; and 1 pipe, 1 hhd. 61 gals. 

Ans. 1 pipe, 1 hhd. 56 gals. 







Solid Measure. 






H.tons. 


A 


in. 


H. tons. 


A 


»n. 


346 


49 


1720 


13 


•16 


nil 


179 


46 


1723 


9 


49 


1727 


67 


3 


1723 


^ 


16 


1112 



Praetieal Q^est^ons in Solid Measure.- 

1. A man had 249 tons 12 feet of round timber lying in 
'the dock ; in a high tide a part of it went adrift; there re- 
mainec|in the dock 142 tons, 12 feet, 1721 inches; I demand 
the quantity lost. ' Ans. 106 tons, 39 feet 7 in. 

2. What is the difference between 49 tons, 89 feet; and 
32 tons, 38 feet, 1272 inches? 

Ans. 22 tons, feet, 456 inches. 

3. A stone cutter had on hand 1427 feet of stone; he sold 
192feet4 1427 inches; I demand the quantity unsold. 

Ans. 1234 feet, 301 inches 



'tf 
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Wood Measure. 

eords, »d,ft, cords, * 9d,ft, cords. »djt, 
1S46 127 1827 120 2456 11 

1297 121 1319 101 1341 1^ 



49 6 8 V9 1114 14 



Practical Questions in Wood Measure* 

1. A wood seller bought 127 cords, 120 solid feet- of 
wood, and sold 100 ^ords, 101 solid feet; how much had he 
left on hand? Ans. 27 cords, 19 feet. 

2. A coaster freighted his vessel with 65 cords, 118 solid 
feet of wood; in a storm he -was obliged to light her by 
throwing wood overboard; when she arrived in port, there , 
was but 21 cords, 106 solid feet on board; I demand the 
quantity lost? Ans. 44 cords, 12 feet. 

3. What is the difference between 27 cords, 104 feet, and 
19 cords, 125 feet? Ans. 7 cords, 107 feet. 

-Dry Measure. 

chal. bu. pks, gal, qts. pt. ckal, bd, pks, qts, pt, 

224 30 2 1 3 1 8456 27 3 6 

19 35 3 2 1967 30 2 7 1 



204 30 3 111 1483 33 61 



Practical QuestiiMa in Dry Measure. 

1. What is the difference between 7953 ehal. 13 bu.; and 
8789 chal. 85 bu, ? Ans. 4163 chal. 14 bu. 

2. A merchant in Boston had a vessel coming from Vir- 
ginia freighted with 2478 bushels, 3 pedes Of corn; in a 
storm she was lighted by shovelling corn oyerboard, on her 
arrival in port, she had but ^027 bushels, 1 {^eck oh board; 
I demand the quantity lost. Ans. 451 bu. 2 pks. 

Cloth Measure. 



Fr.E. 


qr. 


na. 


En.E, 


qr. 


na. 


Yds, 


qr. 


na. 


12 


4 


3 


21 


4 


8 


121 


3 


3 


9 


5 


3 


19 


2 


3 


109 


2 


"3 


2 


5 





2 


1 





12 





3 
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V 



Practical Questions in Cloth Measure. 

1. A dealer in cloths had 3 pieces containing in all 80 
yards, Sqrs.; he sold 51 yards, 3 qrs. Snails; I demand 
what he had leftf Ans. 28 ydis. 3 qrs. 1 na. 

2. A merchant bought 6 pieces of cloth, each piece con- 
taining 26 yds. dqr. 3 na., he sold two pieces; how many 
yards had he left? Ans. 107 yds. 3 qrs. 











Op Time. 










L.yrs, 


mo. 


Vf. 


d. 


h, m. 


sc. 


Yrs. 


(L 


h. 


21 


12 


3 


6 


12 21 


22 


125 


321 


12 


19 


10 


2 


5 


15 30 


40 


109 


359 


21 


2 


2 


1 





20, 50 


42 


Id 


356 


15 



Practical Questions in Time, 

1. A man hired a servant for 6 years, 4 months, 3 weeks, 
6 davs; and he stayed 7 years, '6 months, 3 weeks; how 
much longer did he stay than he first agreed to.' 

Ans. 1 yr. 1 mo. 3w. Id. 

2. What is the difference between 21 years, 6 months^ 
3 weeks, 4 days, 12 hours; and 19 years, 9 months, 2 weeks, 
6 days, 21 hours? Ans. 1 yr. 10 mo. w. 4 d. 15 h. 

CASEir. 

(i) To find the difference between two dates, when the time 
is expressed in years and calendar months and days,* 

Rule. — ^Write down C^) the latest date first, (consider 
^) whether the riiojith is the first, second, or third, &c,; if it is 
January, write (4) 1 in the column of months; if it is Feb- 
ruary, write (a) 2, if March, (<") S,&c.; and after writing the 
months, (') write the day of the month) and then write 
down the other numbers (s) under those of the same de- 
nomination; (^) subtract, and the remainder is the difi[er- 
ence between tlie two dates. 

'Questions, — 1. What is required by Cage 2d in Compound Subtmctioiil 



♦ Observe the j 

January is the first month. 1st 
Februaiy - ' - - 2d 
March - - 3d 
April ... 4th 
May ... 6di 
June - - • - 6di 


following Table, 

July is the 7th month. 
August - - - 
September - - - 
October - - - 
November - - - 
December - - - 


7(li 

8th 

9th 

lOth 

11th 

12th 
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#-2. Which of the duU^ do you writedown fintl — S. What do you oonsid^fr 
eri — 4. And if it is January what do you write 1 — 6. If Febniary, what? — 
6. If March, whatl — 7. After writing tlie niunths, what nextl— 8. Where 
do you write down the other nuiuber8l--^9. W bat is tiie lajst step in tUi« 
case. ' 

EXAMPLES. 

1. What is the difference of time between the 16th day 
of FebrtCary 1800; and the 19th day of May 1806? 

Years. mo, d, 
1806 5 19 

1800 3 16 



3 3 Ana. 



Note. — Jn this example the^ latest year is Mrltten first. May being th6 
5th month, 5 is put in the column of months, andthe day of the month in 
the column fur days ; and tlieu the other denominatipns are put ondcr those 
of the same name, 

3. How long between the 15th day of June 1729/ and 
the 30th day of August 1806, inclusive? . 

Ans. .77 years, 2 months, 15 days. 

3. I was bom the 7th day of May, 1777; what is my age, 
it being the 20th day of June 1810? 

Ans. 33 years, I month) 13 days. 

4. A.' gave B. his note on interest, dated the 21st of Au- 
gust 1804; on the 29th day of November 1809^ the note 
was paidj I demand the time that the note was Wt interest f 

Ans. 5 years, 3 months, 8 days. 



DECIMAL FRACTIONS. 

Jis the present currency of the United States is calculated 
whoUy by decimals, it is absolutely necessary they should 
be perfectly understood by the pupil. 

Definition. — -Decimal Fractions are (0 parts of wholo 
numbers, and are separated therefrom (^) by a point called 
the separatrix; thus 12*5; which is 12 and 5 tenths, or 12^; 
all tile figures which stand at the left of the separatrix are 
(3) whole numbers; those on the right are (4) fractions* An 
unit is supposed to be divided into (^J ten equal parts, and 



» 



%.* 
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i^ the first figure on the right of the separatrix expressea 
the number of those parts ; again, one of these parts is 
supposed to be divided into C') ten more equal parts ; and 
(^) the second figure in decimals expresses the number of 
those parts, &c. Thus decimals (^) decrease in a tenfold 
proportion, as they depart fVom the separatrix; (i^) *5 is 5 
tentns; '05 ia 5 hundredths; and *005 is thousandths, &c 
Cyphers placed at the right hand of decimals (^^^ do not 
alter their value; '5 '50 and *500 are decimals ot tne same 
value and equal to '5, but cyphers placed at the left (^) 
diminish their value in a tenfold proportion. 

QueMtionM. — ^1. Wbat are Decimal Fnictioiis?-4. How are they separa- 
ted irom whole numbers 1 — 8. What are those figures called which stand at 
the left of the separatri&?— 4. What those on tlie rightl — 6. Into liow many 
parts is the unit supposed to be divided! — 6. What fi^re expi-esses those 
partat — 7. How many parts is one of these ten parts divided inlot — 8. 
Wfaoftt figure expresses those parts 1 — 9. Do decimals increase or decrease as 
they depart from tlie separatrix, and in what proportiun! — 10 Give an ex- 
ample. — 11. Do cyphers placed at the right hand of decimals aher their 
vahie?— 12. Placed at the left, what efiea do tliey have? 

DECIMAL NUMERATION TABLE. 
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Note. — By. the above table it is evident that the value 
of figures increase in whole numbersi as they depart from the 



^ 



^ 
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separatrix; and in the fractions, the value of the figuret ' 
deci-ease as they depart from the sepatatrix. This should 
be illustrated by the Instructer and the pupil required to r^ 
peat the table. 



ADDITION OF DECIMALS. 

Rule. — ^Write down the several sums t9 be added in 
such a manner, (^) that the units in the whole numbers may 
stand under units, &c. and tenths in decimals may stand 
under tenths, &c. Add ^2) as in Simple Addition, and (3) 
from the right hand of tne sum total, point off as many 
figures as are equal to the greatest number of Decimal 
Figures in either of the sums added; those on the left will 
be whole numbers, and those on the right decimals. 

Queitiona.-~'l. In what manner should the several sums in Addition of 
DecitnaU be set duwnl — 2. ' How do you addl — 3. What method do you 
take to ascertain which are whole lumbers and which decimals'? 

EXAMPLES. - 

27123 341-346 74*789 7123 

l!0841 91-2 7-61741 1-2 

•1345 2-023 -214 10-32 



28-2916 434-569 82-62041 ^ 18643 



Practical Questiont, 

1. Add 504-29, 641, 2309, and 55*6 together. 

Ans. 64-708. 

2. Add $1327-64 cents; $2341-96 cents 9 mills; and$1572- 
91 cents together. Ans. $5241*819. 

3. Add 46-969, 6-01 and '946 together. 

Ans. 53-925. 

Note. — Dimes, cents, and mills are decimals of a dollar; 
one xtime is one tenth, one cent is one hundredth, one mill 
is one thousandth : therefore the addition of American or 
Federal money, is the addition of decimals. 

D* 
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SUBTRACTION OF DECIMALS. 

Rule. — (>) Write the largest number downfint, and the 
■mallest under it, in the same order as in Addition, then 
•ubtract the same as in Simple Subtraction. 

I. — 1. Whai is the general rule forsobcraction of decimabf 

EXAMPLES. 

934-101 91-91 141-1 7-00041 

145-164391 8111334 98-3 5-14864 



88-936679 



(, 



MULTIPLICATION OF DECIMALS. 

Rule. — Multipljr (*^ exactly as in whole numbers, and 
2) from the right of tne product point off as many figures 
or decimals as are eaual to th^ decimal figures in the mul- 
tiplicand and multiplier counted together. If at any time 
there are not so many figures in toe product as this rule 
requires, (^) supply the defect by prefixing cyphers to the 
left of the product. 

^tesiiona. — 1. How do you multiplydeciinabt— %. How arethe deci- 
mnl placrs in the pro<iuct a8oertaine<l'^--3. When there are not so many 
figures in the product as this rule requires, what do you dol 



11-23 
117-8 


pro. 


EXAMPLES. 

•1913 
•1391 


8984 
7861 
1193 
1193 


1913 
9496 
3639 
1913 


139;l-894 


•01609373 pro.* 



Note. — In the first example there being three decimal 
figures in the two^f actors, three figures are pointed off for 
decimals in the product; in the second example there are 
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eirht decimal figures in both factors, and the product Gon- 
sists only of ^even figures, therefore I prefixed one cypher 
and pointed all off for decimals. 

No Multiplic, J^IultipUer. Product 

1. 1-23 X by 17-8 = 21-994 

2. 10-4 X by 123 = 1279-2 
8. 128 X by 1-45 = 178-35 
4. -002 X by -661 = -001322 

Practical Que$tiotu, 

1. How much i»the product of 29-5 multiplied by -96? 

Ans. 28-320. 

2. How much will 1000 pounds of butter come to, at 
lU cts. per pound? Ans. $115. 

3. How much will 64-5 bushels of com come to, at $1.12 
cts. per bushel? Ans. $72*24 cts. 



DIVISION OF DECIMALS. 

Rule. — Divide (i) exactly as in whole numbers, and 
(^) from the right hand of the quotient point off as many 
figures for decimals, as the decimal figures in the dividend 
exceed in number the decimal figures in the divisor; if there 
are not so many figures in the quotient as this rule requires, 
the defect must be supplied (^) by prefixing cyphers to the 
left of the quotient: if there are more decimal figures in 
the divisor than in the dividend, (4) place as many cyphers 
to the right hand of the dividend as will make them equal; 
and the quotient is (^) whole numbers till the dividend is 
all brought down; if a remainder still remains, (^) annex 
cyphers s^nd continue the division; and the Quotient thence 
ajTising will be decimals. 

^ueBtiont. — 1. I(pw do yoa divide in decimals'? — 2. From which hand 
of^the qnotient do you point off for decimals, and how maqy*? — 3. If Uiere 
are not so man^ fieures in the quotient as this rule requires, how must the 
defect lje supplied^— 4. How do vou divide when there are more decimal 
figures in the divisor than in the cfividend?— 5. What will the quotient then 
be?^6. What if there be still a remainder? 

XXAMPJLES. 

1, It is required to divide d4*fl by 12'1. 



DECIMAL FRACTIONS. 

12-1) 84-21 (3*8 Jhu. 

242 



1001 
968 



33 rem. 

Note. — There being one more decimal figure in the div- 
idend than in the divisor, one figure is pointed off from tiie 
right of the quotient for decimals; cyphers might have 
b(Mn annexed to the remainder, and the quotient carried to 
a greater degree of exactness. 

2. It is required to divide 1302 by -101. 

-101)1302-000(12891-089 Ans. 

Note 2. — In this example the dividend is whole numbers, 
and the divisor has 3 figures in decimals. I therefore an- 
nexed 3 cyphers to the right of the dividend before I divid- 
ed; and after the dividend was all brought down, I annex- 
ed 3 cyphers to the remainder, and continued the division, 
and got the decimal part of the quotient, viz. -089. 

3. Required to divide 263 146 by 1320. 

1320)263-146(199rVf 7 Ans. 

Note 8. — In this example there are 8 decimal figures in 
the dividend, and the divisor is whole numbers; therefore I 
pointed off 3 figures from the quotient, for decimals. 

4. Required to divide -4567 by 333. 

333) -4567 (-001 3|ff Ans. 

Note 4. — In this example, there are 4 figures in decimals 
in the dividend, and the divisor is whole numbers; the quo- 
tient has but 2 figures; I therefore prefixed 2 cyphers to 
the left of the quotient, and pointed all off for decimals. 

5. Divide -07912 by -ill. Ans. •71.t» 

6. Divide -00444 by 222. Ans. -00002. 

7. Divide -9028 by -11. Ans. 8-202t 

8. Divide 15-735 by 12. Ans. I -31 If. 

• This mark (f) signifies tlmt there Is a remainder ivhich is omitted in 
!lm answer. * 
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REDUCTION OF DECIMALS. 

CASE L 

(}) To reduce Vulgar Fractions to Decimals. 

Rule. — (^) Annex cyphers to the numerator, and divide^ 
by the denominator; the quotient is the decimal sought. 

Note. — A vulgar fraction is expressed thus f ; the top 
figure is (s) a remainder left after division and is called the 
numerator; the bottom figure is (*) a divisor used in divis- 
ion, and is called the den ominator. 

Queationa. — 1 . What does Case Ist in Reduction of Decimala require? — 
2. How do you reduce Vulgar Fraclious to Decinialsl — 8. What is the top 
figure of a Vulgar Fractiou, and what is it calledT<— 4 What the bottom 
figure, and what calledl 

EXAMPLES 

1. Reduce | to a decimal of the same value 

6)5-000 



•83St Ans. 

9. Reduce ^ to a decimal of the same value. Ans. *S 

S, Reduce | to a decimal of the same value. Ans. *25. 

4. Reduce | to a decimal of the same value. Ans. *75. 

CASE II. 

(^) To reduce numbers having different denominations to 
M decimals. 

Rule. — ^Write down the several denominations (^) under 
each other, (3) beginning with the lowest and ending with 
the highest; {^) on the left of these draw a perpindicular 
line, and on the left of the line, place such numbers for 
divisors, against each denomination, as it takes of the low- 
est to make one of the next higher: (^) annex cyphers to 
the top figure and divide by the number standing against 
it on tue left of the line; set the quotient (decimaUy) (^) 
against the next denomination below; C) divide the next 
below by the number standing against it, and set the quo- 
tient as before; proceed thus through all the denominations, 
the last quotient is the decimal sought. 

Questions, — I. What does Case 2d in Reduction of Decimals reqnire?-— 
2. How do you write down the several denominatfonsV— 8. With which do 
you b^in and end? — 4. What is the next stepi — 5. How then do you pro- 
ceedl^> Where do you set the quotient? — 7. What step do you then tiktl 
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EXAMPLES. 

]. Reduce 1-2 pwt. 16 gr. to the decimal of a pound, 
Troy weight. 



24 
20 
13 



16-0000 

l2-6666t 

0-6333t 



•0527t AnB. 
2. Reduce 6 oz. 12 pwt. 15 gn. to the decimal of a 
pound, Troy weight. 
24 15000 



20 
12 



12-625t 10 
6-6312 



-5526 Ans. ' 

8. Reduce 2 cwt. 3 qrs. 12 lb. 12 oz. 11 dr. to the decimal 
of a ton, AyoirdupoiB weight. 



16 
16 
28 
4 
20 



11- 

12- 

12- 

3- 

2- 



-1432t Ans. 

4. Reduce 3 qr. 3 na. to the decimal of a yard^ Cloth 
measure. 

4 



•9875 Ans. 



5. Reduce 2 miles 6 fur. 20 r^s, 12 ft. 6 in. 2 bar. to the 
decimal of league, Long measure. . Ans, -93821. ' 

6. Reduce 3 roods, 30 rods, 29 yds. to the decimal of an 
acre, Land measure^ Ans. -94341. 

7. Reduce 56 gal. 3 qts. 1 pt. to the decimal of a hhd. al« 
lowing 63 gal. to a hhd. Ans. -9027. 
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9. Reduce 39 ft. 1727 in* to the decimal af a ton of 
round timber. Ans. -99991. 

9. Rieduce 1 pk. 2 qts. 1 pt. to the decimal of a chaldron. 

Ans. •0091t^. 

10. Reduce 12 mo. 3 wks. 6 dys. 23 hrs. 59 min. 12 sec. 
to the decimal of a year. Ans. •999^t. ^ 

11. Reduce 2 min. to the decimal of a month, allowing 
28 days to a month. -^ Ans. -000041. 

12. Reduce 1 pint to the decimal of a hhd. Wine meas- 
ure. Ans. ^00191. 

13. Reduce 1 week to the decimal of a year, allowing 13 
months to a year. Ans. '01923t. 

14. Reduce 1 minute to the decimal of a year, allowing 
360 days to a year. Ans. •000001. 

15. Reduce 1 dram to the decimal of a ton, Avoirdupois 
weight. Ans. -000001 f. 

Note. — A decinial table of. weights and measures might 
be made by case II « which would be very convenient in a 
counting room, in which the several denominations in 
weights and measures might be reduced to the decimal of 
their respective integers in the following manner. 

Cloth Mcasurs. 
The. parts of a yard reduced to the decimal of a yard. . 



1 


qr. 


is 


•25 


1 


na. 


- is 


•0625 


2 


(( 


(C 


•5 


2 


C( 


it 


•125 


3 


M 


« 


•75 


3 


(( 


it 


•1875 



Use of such a Table, 

Suppose it were required to rednce 3 qr. 1 na. to Uie 
decimal of a yard; Take the decimal of 3qr. from the ta- 
ble, &nd the decimal of 1 na. and add them together, their 
sum will be the decimal sought. 

The decimal of 3 qr. is ^75 
The decimal of 1 na. is -0625 



•3125 
CASE III. 

(') To express the value of any decimal in the several dc' 

nominations of ihe integer » 

Rule. — (-) Multiply the decimal by that uumbei which 
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U tftkes of the next less denomination to make one of that 
denomination in which the decinial is given, and point ofl 
from the right hand of the product as many figures iior de- 
cimals as is required by the rule in multiplication of deci- 
mab; then (^) multiply the last decimal by tlie next de- 
nomination, and so onto the last; the figures on the left of 
the separatrijL are (<) the value of the decimal in the de- 
nominations of the integer. 

Qiusiumi. — 1. What doenciiae 8d in Rariuction of deciinab requmel — 
2. What u tlie Itt step in thw easel— 3. What the 2nd. 7 — l. What do 
thoM fi((iirei on ihe IbA of the leparatrix ex|>reMl 

KXAMPLES. 

1. Required the yalue of *0527 of a lb. Troy weight. 

lb. -0527 
1*2 



oz. '6394 
20 

pwt. 12'6430 

24 



gn. 15*5320 



Ans. 12 pwt. 15t grs. 

2. Required the value of '5526 of a lb. Troy weight. 

Ans. 6 oz. 12 pwt. Hf grs. 
8. What is the value of -1 482 of a ton ? 

, ^ Ans. 2 cwt. 3 qr, 12 lb. 12 oz. 4t dr. 

4. What is the value of -9017 of a lb. Apothecaries' 
weight .> Ans. 10 oz. 6 dr. I sc. rsf grs. 

5. What is the value of -9376 of a yard, Cloth measure .> 

Ans, 3. qr. Sf na. 

6. What is the value of -9486 of a league, Long meas- 
^e? „^ Ans. 2 mi. 6 fur. 25 rds. 4 yds. 2 ft If in . 

7. What is the value of -9436 of an acre, Land measure.? 

« imri. X . 1^ , ^ Ans. 150t rods. 

8. What 18 the value of -9999 of a ton of round timber.? 

A Txru . . 1. . . Ans. 39 ft -17211 in, 

9. What IS the value of -0099 of a chaldron.? 

^_ „,. . , , - Ans. 1 pk. 3 qts. 

10. W^hat 18 the value of -0002 of a month, allowing 28 
days to a month ? Ans. 8 inm, 3t sec. 
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REDUCTION. 

•Dbfikition^ — Reduction teaches (>) to reduce one de- 
nomination to another, and retain the same yalue. It if 
of (2) two kinds, Descending and Ascending. 

- REDUCTION DESCENDINO. 

i ' 

Reduction is called descending (3) when it is reqnire'd to 
reduce a larger to a smaller denomination, and if is then 
performed by mult^)lication. 

Rule. — (^) Multiply the highest denomination given, by 
such a number as wm reduce it totbe next lower, observinir 
to bring in the parts of the same name, thus continue till 
yoa have reduced it to the denomination required. 

QuesHont. — 1. What does reduction teach f— 2. How masy kinds of 
reduction — and what are dieyl — 3. When is redaction called deaoendingy 
and b/>w is it perfbriaedT— 4. What is the rale lor its operation? 

EXAl^PLES. 

1. Itisrequked to reduce 444 dols. 19 cts. 6 m. into 
mills. 

dols, ets, m. 
444 16 5 
100 



44416 cts. 
10 



Ans. 444165 mills. 



2. In 57 dollars 93 cents 5 mills, how many mills? 

Ans. 57935 mills. 

3. In 4 cwt. 2 qrs. SO lb. how many pounds. Avoirdupois 
weight. Ans. 534 lb. 

4. In 20 acres, S9>ods, how many square rods? 

Ans. 9239 rods. 

5. How many inches from Exetet to Dover, it being 18 
miles? Ans. 1140480 m. 

6. How many inches will reach round the world, it being 
360 degrees, each degree containing 69| miles ? 

Ans. 1585267300 in. 

7. How many solid feet in 80 ccnrds of wood? 

Ans. 3960 sd. ft. 



M REDUCTION. 

8. How many pinto are m 1 tun of wine? 

Ans. ^16 pU. 

9. How many hours in SA years, 3 months, 1^ f^ays, al- 
lowing 13 months to a year? Ans. 2d99!;ftO h. 

10. In S9 yards, 2 quarters, 3 nails, bow many na. ? 

Ans. 475 na. 

11. In £214 18s. 6hd. how many farthings? 

Ans. 206330. 

12. In £64 19s. Qd. how many pence? ^ 

' Ansi 15594. 



REDUCTION ASCENDING. 

DeFiNtTioN, — Reduction is called ascending (i) when H 
IS required to reduce a smaller, to a larger denomination; 
and it is then pCT-fotmed by (2) division. 

KuLE.-^(3) Divide the given denomination by such a 
number as will make one of the next higher; and the last 
quotient by such a number as will make one of the next, 
&c. until you have reduced it. to the denomination required. 

Queatuma. — 1. When is Reduction called Ascendingl — 2. By wliat prio- 
(/pal rale is ii performed 1 — 3. What is the general rule foriti operatkml 

EXAMPLES. 

1. Reduce 444165 milk into dollars. 
10)444165 



10)44416 cts. 5 m< 



10)4441 dimes, 6 cts. 

Ans. 444 dolls. 16 cts. 5 m^ 

2. In 57935 mills, how many dollars, &c. 

Ans. $bl 93 cts. 5 m. . 

'^ 8. In 524 lb. Avoirdupois, how many cwt. &c? i. 

Ans. 4 cwt. 3 qrs. 201b. ^ 

4. In 3329 rods, how many acres. Square measure ? ^ 

Ans. SO acres, 39 rods. 

5. In 1140480 inches, how many miles Long measure? ) 

Ans. 18 miles. 

6. In 1585367300 inches, how many degrees, each coft 
taining 69 i miles? Ans. 360 de<rrees. 
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T. How many cords of wood are in 2560 solid feet? 

Ans. 30 cords. 

8. In 2016 pints of wine, how many tuns? Ans. 1 tun. 

9. In 289920 hours, how many years, allowing 13 months 
to a year? Ans. 33 yrs. 2 mo. 12 d. 

10. In 475 nails, how many yards? 

Ans. 29 yds. 2 qr. 3 na. 
' 11. In 206330 farthings how many pounds, &c. ? 
: « Ans. i:214 18s. 6id. 

12. In 15594 pence, how many pounds, &c.? 
i Ans. ^£64 ISs. 6d. 

§ • ■ ' ■ 



I COMPOUND MULTIPLICATION. 

a 

Definition. — Compound . Multiplication is a rule much 
used in business; and teaches, (i) by having the price of 
one article given, to find the price of any number of the 
like kind. 

Questions, — 1. What -does Compound Multiplication teach 1 

CASE L 

{!) When the quaitity is whole numbers, 

RmCiE. — (2) Multiply the price and quantity togedier, the 
product is the answer; if there^ are dimes, cents and mills 
m the price, (^) point off for decimals according to the 
rule of multiplication of decimals. 

• QussitQns, — 1. When is Case 1st in Compound SfuotipIIcationappliedl 
— 2. What is the rule 1^3. If there are dimes, cents and mills iaWm vice, 
what do you dol 

3 t EXAMPLES. 

A 

■ 1. How much will 1000 lbs. of butter come to at 11 ets.! 
6 mills per pound ? 1000 lbs. X -1 15=$1 15'000 Ans 

Note.— In this example 11 cents and 5 mills are exactly 
equal to 115 thousandths of a dollar; therefore I multiplied 
the price by the quantity, the product was 116000.; and 
according to the rule in the multiplication of decimals, I 
pointed off three figures from the right for decimals, the 
rest were dollars. 

2. How much will 349 pounds of pork come to at 07 
cents per pound? Ans. 24 dolls. 4S cents. 



m COMPOUND MULTIPLICATION. 

8. How much will an ox come to, whose wei^ end 
prices are as follows, yiz. — The quarters 205-5, 202, 207 
and 200 Ihs. at '06 cents; the hide 70 lbs. at -07 cents; the 
tallow 66 lbs. at '09 cents lb. Ans. 59 dolls. 71 cU. m. 

4. .A droyer sold 100 lambs in 5 separate lots, 20 to each; 
the first lot was sold for #1-96 cents each; the second for 
#1-90 cents; the third for #2-05 cenu; the fourth for #2*10 
cents; and the fifth at #2-25 centt; I demand the priceof 
the whole. Ans. #203-20 cts. m 

BILLS OFPJiBCELS. 
Mr. A. B. bought of 



6 gallons of West-India rum at 

7 do. of New-£ngland do. *« 
12 lbs. of hyson tea ^' 

19 pairs of shoes <* 

20 lbs. of coffee " 
29 lbs. of rice " 
90 lbs. of cotton " 
15 doz. of biscuit " 



jE«e/er, . 


dpnl 10, 1811 


Mr. C. 


D. 


CU. 


Dolh. CU 


•96 


5-76 


•55 


3-85 


#1-25 


15-00 


•96 


18-24 


•28 


5-60 


•04- 


1-16 


•23 


20-70 


•15 


2-25 




#72-56 


. Signed C. D. 


Exeter, 


Jipra 10, 1811 



Beceived paymefU in fuU. 



Mr. J. K. of Portsmouth,' 

bought of Mr. 6. H» 

CU. DolU. CU, 

] 000 gallons of West-In dia ntm at #1-25 

900 do. of molasses " -60 

90 cwt. of brown sugar " 9-60 

15 barrels of flour " 8*25 

3 crates of ware «< 40^30 

2 cwt. of iron " 5*60 

69 gallons of Holland gm " 1*40 

20 cases of knives and forks " -75 

650 lbs. of coffee «< 39 



$3200*95 



Becefped piiymetU by noU, payMe tn 90 dayt. 

Signed G. H. 
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CASE IL 
(') When there are fractions in the qwmtityy such or 

Rule.— (2) Reduce the- vulgar fraction to a decimal; 
then (^) miiltiply the quantity and prices together, point 
off for decimals according to rule; all that are on the left 
of the separatrix are ('^) dollars; and all on the right are 
parts, viz. (^) dimes, cents, and mills. . 

Questions.— 1. When is Case 2d in Compound Multiplication appliedl 
— 2. What is the 1st step iii the rule?— 3. What is the 2d and last st pV- 4. 
Wliat are .thotie on tii6 left of the sejpar.au ix called 1 — 5. What those on the 
rightl 

• EXAMPLt^S. 

ti What will I02j1 yards of India cotton, come to at 
S9 cents per yard? 

Yds, Cts, DollsMs.m. 
J=:-75 then 102-75X-29:;= 29 -79 •? -5 Ans. 

Note.— In this example | reduced to a decimal, gave 
two decimal places in the quantity, and there were two 
decimal places in. the price; of course there were four 
places of decimals in the product; the three first figures in 
decimals, are cents arid mills, and the other is parts of a 
mill, which in businesii is not worth noticing. 

2. What will 21 i yaids of velvet come to, if 1 dollar 25 
cents are paid for 1 yard? Ans. $26*87 cts. 5m. 

8. What will 6^2 o^ ^ yard of broadcloth come to, at 6 
dollars 75 cents per yard.^ Ans. $45 *56 cts. 2^ ni. 

CASE III. 

r 

Q) When there are "several denominations in the quantity. 

Rule. — (^) Reduce the several denominations to the de- 
cimal x)f the highest, by case 2, in reduction of decimals; * 
then (3) multiply the price and quantity together, point for 
decimals according to rule ; the answer will be (^) dollars 
cents and mills, and parts of mills. 

^ Questions. — 1. When is Case ,3d in Compound Multiplication appliedl— • 
2. What is the 1st step in tliis rule ?— 3. VVhat the 2na and last step*^ — 4. 
t What will the answer be in'? 

* To this Case k wiH be necesRary that the scholar be rdered, and r^ 
quired to give the steps of it explicitly. 
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XXAXPLSB. 

U How omdi will 3 cwU 3 qr. 30 lb. of susmt come to, 
mt $13*10 ctf. per cwt. ? * 
28 I 30.000t8 



2-714 
cwt. 8-678X13-10=^44*50 cts. 3 m. Ans. 

Note. — 3 qr. 30 lb. redaced to the decimal >of a cwt. is 
equal to 678 Uiousandths, which i annexed to the hundreds, 
and miQtiplied by the price. 

3. How much will 173 cwt. 8 qr. 37 lb. of iron come to, 
ftt $5-51 cts. per cwt. ? Ans. $958.69t cts. 

3. How much will 356 acres, i rood and 7 rods of land 
come to, at $17-21 cts. per acre? Ans. $6181*80 cts. 3tm. 

4. What will 64 tons, 3 cwt. of potash come to, at $84 
•50 cts. per ton.> Ans. $5420-67 cts. 5 m. 

5. what will 88 cwt. 3 qr. 21 lb. of sugar come to, at 
$11*53 cts. per cwt.? Ans. 448-55 cts. 4tm. 

6. What will the wages of a servant come to for 70 yrs. 
3 mo. 15 d. allowing 26 days to a month, and 12 months to 
a year, at $6*71 cts. 5 m. per year? 

Ans. $472-05 cts. 1 m. 

CASE IV. 

(1) Btde9 to find the amount of boards, plank, and other 
articles that are sold by the thousand, or hundred. 

Rule. — If the article is sold by the thousand, place a 
separatrix (^) between the thousands and hundreds ;^ the 
hundreds, &c. are decimals of a thousand; if the article 
is sold by the hundred, place the separatrix {^) between the 
hundreds and tens; the tens are decimals of an hundred; 
then (^) multiply the price and quantity together, the pro- 
duct pointed according to the rule of multiplication of 
decimals, will be the answer required. 

Qtiettunu^ — 1. To what is Case 4th in Corapoupd Multiplication ajii^i- 
edi — 2. If the article is sold by the thousand, where do you place tlie sepa- 
ratrix?— 3. If sold by the huncired, wbero placedl— 4.What is the last step 
in thif Casel 
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SXAMPLCS. 

1. How much will 10751 feet of boatds come to, at $11 
*31 cents per thousand? 

* Feet? D, ets. D. cts, m, 
. 10-751Xll-ai=aiaO-51-8tAnf. 

S. How much will 1 100 feet of plank come to, at 33 dol* 
lars per thousand? Ans. $36*30 cts* 

3. How much will 941 feet of clear bpards come to, at 
#25 per thousand? Ans. $23*52 cts. 5 m« 

4. How much will 627 hoops come to, at $1*27 cts. per 
hundred 6-27Xl-27=$7-d6t Ans. 

CASE y. 

^1) To multiply, by fractional parts. 

Rule. — (2) Multiply by the numerator and divide by the 
denominator, the quotient is the answer. 

Que9tion$.-=-l. What does Case 6th in Compouod Muliiplication taichi 
—2. Give the rule. 

EZAMStES. 

1. What is the value of yV of a ship, worth $10000? 
10000X8=80000^10=^8000 Ans. 

5. What is 4 of a house worth, which is valued at $3470? 

Ans. $2478-57-It. 

' CASE VL 

Q) Lawful money, Weights and Measures^, 

RuLE.—rlf the number is less than 12, {^) multiply the 
weight or price of one by the number; observing (3) to 
carry as in Compound Addition; if the number is more than 
12, ^4) multiply by two such numbers as will make the 
number required; if there are no two such numbers, (5) 
multiply by two such numbers as will come nearest, and 
for the other numbers, add or subtract as the case may be. 

Questions. — 1. Of what does Case 6th in Compound Multiplication treati 
•—2. If the number or quantity is leas than 12, \v)ut do you du?-^3. Wliat^ 
do you observe?— 4. if the number or quantity is naore than 12, what do^ 
you dol — 5. if there are no two such numbers id tlie Table "as wiU make 
the number g^iven, what do yon dul ,^ 

EXAMPLES. 

1. What is the weight Of 9 casks of raisins, each weigh- 
ing 3 cwt. 2 qr. 12 lb. 6 oz. 
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Cvft, qr, lb. oz, 
S 3 11 6 
9 

32 1 18 " 6 Alls. 



S. What is the weight of 56 casks of raisins, each weigh« 
mg 1 cwt. 2 qrs. 12 lb.? Ada. 9Dcwt. 

3. What is the weight of 105 casks of tobacco, each 
weighing 3 cwt. 1 qr. 7 lb. ? Ans. 347 cwt. 3 qr. 7 lb. 

4. How much will 12 oxen come to, at £10 16s. per ox.^ 

Ans. £129 12s, 

5. How much will 272 barrels of flour come to, at £2 
10s. 6d. per barrel? Ans. £686 16s. 

Rule 2.— (^) Reduce the price or weight to the lowest 
denomination ilnentioned, then (2) multipry by the quantity 
as in Simple Multiplication, and then (^) reduce the pro- 
duct into its proper terms again. 

Questions. — 1. What is the 1st. 8t€t|) in rule 2nd, in Caae 6th in Com- 
pound Multiplication! — 2. What is the 2nd step? — 3. What is the 3d stepi 



EXAMPLES, 

1. How much will 27 thousand of boards come to, at 
£2 10s. 6:id. per thousand? 
£, s. d, ' 
2 10 ah 

20 


50 
12 




606 
4 


• 


2426 

27 




16982 
4852' 




4)65502( 


• 


a 12)16375(7 


* ' 


90)1364(4 





£68 48. 7id. Ans. 



J, 
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3 How much will 51 cwt of iron come to, at £3 Is. 6d. 
per hundred? '. Ans. £105 168. 6d. 



COMPOUND DIVISION. 

D£PiiriTioN.-»-Compound Division (0 teaches, by hav- 
ing the price of several things given, to find the price of 
one. • 

QliUftunu. — 1. What does Compoiftid Divisioo teach? 

CASE I. 

Federal Monet. 

Q) When the quaw^ity h an even number. 

Rule. — Use the price for O) a dividend, and the quanti- 
ty for (^) a divisor; ('*) divide, obseving the same rule at 
in the division of decimals, and the quotient is (^) the an- 
swer, or price of one. 

QuetHpnt, — 1 . When . in Case 1st in Compound Division usedt — %. For 
wliat is the price used? — 3. For what the quantityl — 4-. How then do yoo 
proceed, and what do you observe! — 5. What does the quotient oipressl 

EXAMPLES. 

1. If S4 bushels of rye cost $31, how much is 1 bushel 
of it worth? 

DoL Ct8, 

24)24 •000( -875—87 cti3. 5 m. Ans. 

3. If 340 bushels of ryie cOst 9456*25 cts.; I demand the 
price of 1 bushel? Ans. $1-341 fj^f. 

3. If 20201b. of cheese cost 9181*80 cts. what did it cost 
per pound? Ans. $0-09 cts. 

CASE II. 

(1) To find the price per ewt. when there are part» in the 

quantity, such as cwt. qr, ^e. 

Rule. — (^) Reduce the smaller denonunations to the 
decimal of a cwt. (^by case.2d in reduction of decimals) 
then (8)dividethe price by the quantity,as in Case 1st; <'*)the 

Quotient, pointed according to the rule of decimals, will be 
le answer. ^ 

Questions.— I, What is the use of Case 2d in Compound Divi8ion?~2. 
Wlmtisthe first step ittUie rule V-8. What is the 2d step'!-^ WiMt is tha 
ad,aiiaia|ii1 
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EXAMPLES. 

1. If 3cwt.3 qr. of sugar cost $i45«36 cts.; I demand the 
price of 1 cwt. 

Cwt, ^, cwt. D, cts. 
2 3=2-75)45-2[6($16-458^W Ans. 

Note. — In this question, 3 qr. reduced to the decimal of 
a cwt. is equal to *75, which 1 annexed to the 2 cwt. for a 
divisor; and divided $45*^6 cts. hv it, and got 16 dollars 
In the qnotient;^ I then annexed three cyphers to th& re- 
mainder, and continued the divisrion, and thereby got the 
remaining part of the quotient^ viz. -458 -fy^. 

2. If 15 cwt. 3 qr. of rice were sold for $54*35 cts.; I 
demand the price of 1 cwt. Ans. $3*5 dimes. 

3. If 3 cwt. 2 qr. 14 lb of iron cost $l6'67-5; I demand 
the price per cwt. Ans< $4*6 dimes. 

CASE III. 

(}) When cwt, qrs, and lb, are given, to find the price per lb. 

Rule. — (2) Find the price per cwt. by case 2d; then (^) 
divide the price per cwt .by 11 2, the quotient will be tho 
price per lb.: Or, (*) reduce the quantity to pounds fojj^ a 
divisor, using the price for a dividend, 

(^uestionB. — 1. Wbeo is Case 3d in Compound Division usedl— ^ 
What is tile 1st step in tliis ruJel— 3. What t* tlie 2d step?— 4. What other 
method can you have for finding the pric^ per poundl 

£XAMFI*£S*, 

1. If 3 cwt. 2qr. 14 lb. of iron cost $16*67 cts. 5 m., I 
demand the price per pbund. 

Cwt, qr, lb, cwt, D,ct8,m,D,d, cm, 

$ 2 14 = 3*615)16*675(4*6-rll2=-041xl^ Ans. 

14500 



21750 
21750 



CASE IV. 

* Lawful Monet. 

Rule. — (^) Divide the price by. the quantity, the quo- 
tient is the ipswcr; if pounds, shillings, and pence are ia 
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the price, Q) divide. the highest denomination by the quan* 
tity, observing to reduce the remainder to the next denom- 
ination, adding in the parts of the same name, and contin* 
ue the division through all the denominations to the lowest. 

Queationa.'—l, Wliat is the Isi step in the rule in Case 4th in Compound 
Division'!— 2. If pounds shillings and pence are in the prce, how do you 
dividel 

I&XAMPLE8* 

], If S4 oxen cost £.246 16^. 6i., how much mttst hm 
paid for one? 

£, ii« d, 
S4)346 16 6 (£.10 5». Sid. 

24 • 



6 
20 



24)1S6(5«. 
120 



16 
12 



24)198(8 
192 



6 

4 



24)24(1 
24 



CASE V. • 

{}y To divide by fractional parti. ' 

RvLfi.-^To divide by fractional parts, is the- same as 
ai^tiplying by them; (^) see case 5th, Compound Multipli** 
ration.* 

Qy.€stion9. — 1. What does Case 5th in Compound Division teach ?-^2. 
t^'^hat is the rule? 



•The scholar should lidrc be required to turn to this Caw and give tlie 
nk required. /* 



-^#'- 
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CXAMPLE8. 

I. What 18 the value of I of an house, which is worth 
tSOOO? ^000X8=900(H:4=$2a50. Am. 

CASE VI. 

(1) When the number of shares are unequal. 

Rule. — (3) Divide the sum by the number of simple 
shares, the quotient will be the share of the first, whiph (s) 
multiply by so many as the second has more tlian the first, 
and thus continue till you have found all the shkres. 

Proof. — (^) Add all the shares together, and if the sum 
is equal to the sum divided, the worx is right. 

Queationg.'—l. When is Caae 6tb in Compound Division vmedf — 2. What 
b the first Ist siep in the rulel — 8. How then do jqu proceedl— 4. What 
is the method of piW? 

EXAMPLES. 

1. Divide 9S73'50 cts. aipong A. B. and C.^in such a 
manner, that B. may have twice as much as A. and C. twice 
as much as B. 

A. has 1 simple share. 

B. " 2 « shares. 

C. " 4 " shares. 

7 number of simple shares. 

$373-50 -♦-7=$5S-85f , A's. 
A*s. 58-85f X 2=1 06-70 V, B's. 
B's. 106-70 VX 2=21 8-40 V, C'a. 

Proof.— ♦378- 50 cU. 

2. Divide $1089-33 cents among 4 persons, and give the 
second, tliree times as much as the first; the third, four 
ttrrHes as rn^ich as the second ^ and the fourth, ^y^ times as 
much as the third. 

Ans. A's. $14-33t; B's. $42-9f)t; C's. $171-96t; and D's. 
$859-80 cts.,- twenty five cents being lost in fractions. 
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CASE VH. 

(0 fVhen the shares are not equal, hut iner eases by a eertaM 

ratio, as 1,2, 3, 4, 5, ^c. 

Rule. — (^) Divide the sum by the number of persons, 
the quotient is a mean, or middle share; (3) from the mid- 
dle share subtract the ratio, the remainder is the next share 
that is less; (^) from the last found share subtract the ratio 
until you have found ^11 the shares that are less; (') to the 
middle share add the ratio, the sum is the next share that is 
farger; (^) to the last found share add the ratio till you have 
found all the shares that are larger. If the number of per- 
sons is an even number, as 4, 6, 8, &c. C) divide as above, 
and from the quotient subtract half the ratio and the re- 
mainder is one share — and add half the ratio to the quo- 
tient, the sum is another share; these two shares are the 
two middle shares; (^) for the shares that are less continue 
to subtract the ratio, and for those that are larger, add the 
ratio, till you have found all the shares. 

Proof.— »(^*) Add together the several shares found, and 
if the sum total is equal to the sum divided, the work is 
right. 

Questioru. — l.VVhen is Case7lli in Compound Division itsedl — 2. How do 
ytm find the mean or middle Bliarel— 3. How the next lee8T-->4. How tlie 
other smaller shares? — 5 How do you find the next share larger than tlie 
iniddle.'l — 6. How tlie oilier lai^ger sltaresl — 7. If tlie number of pewons are 
even, bow do you find the two mean or middle shares 1 — 8. How do you find 
tlioee shares tliat are less, and those that are larger than the two middle 
shares'! — 9. What is the method of proof? 

EXAMPLES. ^ 

1. Divide $600 among 5 persons, in such a manner that 
B. may have two more than A., and C. two more than 
B., &c 

116 A »8 share, 
118 B's •' 
?e00-r5={ 120 C's " i-Ana 
122 D's " 
124 E'8 " 



Proof. — $600. 

2. Divide $640 among 7 persons, in such a manner that 
the'jiecond shall have one more than the first, the third one 
more than the second, &c. 

Ans. A's share, $88-42^; B»s#89-42^; C's «90-42^j 
D>8#9|*49|; E's^92'42f; F's $93-42{; G'8$94'42{. 

E 



M average; judgment. 

S. DiTide $1600 among four persons, in such a manner 
that the second may have one more than the first, the third 
one more than the second, &c. 

1600'00-!-4=400-00 the middle share. 

dol. dol. cts. 

399-50—100 cts. ratio =898-50 A's share. 

400-00— -50 cts. half ratio =::899-50 B,8 share. 

400-00 F .50 cts. half ratio —400-50 C's share. 

400-50+ 100 cts. ratio =401-50 D's share. 



$1600-00 Proof. 



AVERAGE JUDGMENT. 

Depikition. — Average Judgment, is (*) the mean, or 
middle judgment, of several peraons, who are appointed 
to appraise any particular property. 

Rule. — (^) Add together the several ^ms which the 
commodity is appraised at, for a dividend; and use the 
number of appraisers for a divisor; divide, ,and the quo- 
tient will be the mean. Or middle judgment required. 

QuetUons, — ^1. What is Average Judgment 1-^2. What is the general 
ru!el 

Examples. 

1. What is the valdb of a piece of land, which is valued 
by A. at $10; by B. at $11-50; by C. at $12*30; and by 
D. at $13-40 cts. per acre.^ 

A. 1. - $10-00 

B. 1. - 11-50 

C. 1. - 12-30 

D. 1. - 13-40 



Appraisers 4 4)17-20 

An^ $11-80 cts. 

9. A. B. C. D. E. and F. were appointed tu appraise a 
certain estate; they appraised it as follows, viz. A. at $8470; 
B, at $8650;*C. at $3700; D. at $8500; E. lat $3400; and 
F. at $3600; I demand the value of the estate. 

Ans. $3553-33 cts. 31 m. 
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. 8. M. N. O. and P. appraised the ship l^ucjr as follows, 
Tiz. M. at $6700; N. at $9000; O. at $8750; and P. at 
$7380; what is the middle judgment? Ans. $7957*5 d. 



COMPOUND AVERAGE JUDGMENT. • 

Compound Average Judgment is (J) when the iudgment of 
the referees is partly, (m one side of the equality and part" 
ly on the other. 

Rule. — (2) Subtract one side from the other, and divide 
the remainder by the number of referees, and the quotient 
will be the average judgment. 

Que«/tonff.—- 1. When is average judgnaent said to be compound? — 2 
Give the rule for its operation? 

EXAMPLES. 

1. A« and B. .wishing to exchange horses and disagreeing 
as to the conditions, referred the -matter to X. Y. and Z. by 
whose judgments theyagfreed to abide,which were as follows^ 
viz. — A. said A. should pay B. $8, and Y. said A. should 
pay B. $6; but Z. said B. should pay A. $5. What is the 
average judgment ? Ans. $3 B. receives. 

2. E. and F. proposed to swap watches — -agreed to refer 
it to A. B. C. and D. to say how they' shoiild exchange 
A. marked that'E. should have $4; $. s^id.E. should havi 
$5;. C. said E. should have $2; but D. said F. should have 
$3,50; which receives the boot, and how- much? 

Ans. E. $l-87-5* 



SINGLE RULE OF THREE DIRECT. 

Depik^tign. — The Single Rule of Three Direct teaches, 
(*) by having. three numbers given, to find a fourth, that 
shall have tlie same proportion to the third, as the second 
has to first. (2) When more requires more, or less requires 
less, the proportion is direct. More requiring more, is (^) 
when the third term is greater than the first, and the sense of 
the question requires that the fourth term should be greater 
than the second; less requiring less, is (^) when the third 
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term is less than the first, and the sense of the question re* 
quires that the fourth term should be less than the second. 

RuL£. — (*) State the question, or arrange the three giv- 
en numbers in such order, Vbat the one which asks the ques- 
tion may stand in the third place;* that number which is 
of the same name with the third, must possess the first 
place; the remaining number (which is always of the same 
name with the numl^r required) must possess the middle 
place. (^) Reduce the first and third terms, or numbers, 
into the same denomination; and reduce the middle num- 
ber, or term, into the lowest denomination mentioned; then 
(7) multiply the second and third terms together, and di- 
vide the product by the first; the quotient will be (') the 
answer, or fourth term sought; and always will be F) of 
the same denomination as the middle term was in when it 
was multiplied with the third term; and may be reduced to 
any other denomination required. 

Questiom. — 1. What does tlie Single Rule of Three Direct teach f— 2. 
When h proportion dinectl— 3. Wlieii does more require more? — 4. When 
does less require less? — 5. What is the first Mep in the Rule?— <$. What 
the second stepV-7. What the. third 1—8. What will the quotient beV-9. 
Of what denomiation will it be, and to what may It be reduced? 

Rule of Three in Decimals. 

Rule. — State the question (') ^^ ii^ ^^^ Rvle of Three 
Direct; prepare the terms (^) by reducing the smaller de«> 
nominations to the decimal of the highest; observing (&)that 
the Integer in the first and third terms are in the same de- 
nomination : (^) multiply -and divide as in the Rdle of 
Three Direct, and point off for decimals as is required in 
the rule of multiplication and division of decimals. 

QuesHaiu. — 1. How do you state the question in the Rule of Hiree in 
Decimals'? — 2. How do you prepare the termsl — 8. What do voo ofasenrel 
—4. How then do you prooeedl / 

Note. — As the currency of the United States is a decimal 
calculation, it becomes most necessary to calculate in that 
^ay; but I have done the questions in the Rule of Three 
by both methods, therefore one will prove the other. 



•The third term always asks a quest bn, and is generally preciKled by 
fome«urJi fiordd as, What wilH How muehl How fiir'! How knigl How 
mtoDt What isl Where wilH &«. 
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■J 

eXAMPLES. 

1. If ten sheep are worth $22*22: what are 19 of the 
kiiid worthi 

Sheep, D,dts, Sheep ^ 

As 10 : 22'22 : : 19 

19 



19998 

2222 



10)422-18 

42'218— $42-21 cte. 8 m. Ans. 

Note. — In the first question 19 sheep is. the number that 
^sks the question, and is placed in the third place; 10 being 
of the same name, viz. sheep, it is placed in the first place, 
and the remaining number, viz. $22*22 cents, is the num- 
ber left, and is used for the middle term; and is of the same 
name with the number sought, viz. money. 

The same question by direct proportion. 

Sheep. D. cts. Sheep, 
As id : 22-22 : : 19 
- 100 



'2222 
19 


cents. 


]9998 

2222 




10)42218 

100)4221 p«o 


cts. 


$42-21 r% 


r Ans. 



Note. — In this example the first and third terms are of 
the same name— they^ need no reducing ; there being cents 
mentioned in the middle terra., I reduced the whole to cents; 
which I divided by 100 to bring them into dollars. 

2. If 20 acres, 1 rood, 20 rods of land, -cost $183-37 cts. 
5 m.; what will 37 acres of the same kind be worth.? 
« 20 acres, 1 rood, 20 rods:=20-375 acres. 
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As SO-375 : 183-375 : : 37 $333 Abs. 

Note. — In this example 1 reduced the one rood 80 tOda^ 
to the decimal of an acre; ^n i multiplied and divided 
according to the rule of decimals. 

The same question done by direct proportion. 
Acr. rood. rds. D. cU, m. acres. 
As 30 1 20 : ]83-d7*5 : : 37 Ans. $333. 

Note. — In this example there being rods in the first term, 
I brought all the first term into rods, and also brought the 
third term into rods; and the middle term into milh; then 
multiplied and divided according to rule, the answer came 
in mills. 

8. if 23 cwt. 3 qr. of sugar is worth ^261*25 cts., I de- 
maud what must be given for 2 cwt. I qr. of the kind. 

Ans. 24 dolls. 75 cts. 
The same question done by direct proportion, 

Ans. ^24 75. 

4. What will 4 hhd. of rum come to^ containing as fol- 
lows, viz. the first l(lli|, the second 96|, the third 89i, and 
the fourth 111|, gallons, if 6<k gallons cost $'6*89? 

Ans. $423*20 cts. 5 m. 
The same question done by direct proportion.. 

Ans. $423*20 cts. 5 m. 

5. If 1000 feet of boards are worth #11-12 cents, I de- 
mand the price of 17221 feet. Ans. $191*49 cts. 7tm. 

Tlie same question done by direct proportion, 

Ans. $191-49 cts. 7tip. 

6. If J of 6 be three, I demand the value of | of 20. 

Ans. 7-5» ^ 
The same question done b y direct proportion, 

Ans. 7|. 

7. If 6^ dozen pigeons are worth '65 cents, I demand 
the price of 291 dozen. Ans. $2*97 cts. 5 m. 

The same question done by direct proportion. 

Ans. $2*97*5. 

8. If 65 bushels and 1 peck of corn were spent in a fam- 
ily of 6 persons, I demand the quantity that would be suf- 
ficient to support a family of 22 persons for the same time. 

.^ Ans. 239-25 bushels. 

The same question done by direct proportion. 

Ans. 2394 bushels. • 
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I 

9. How longMrill 84361 11m. of beef last an annv of 600 
men, allowing them to draw 4^ ounces each, and that 8 
times per day? Day» 6711^} Ans. 

The same gueslton done by Mreci proportion, 

Ani. 67}f J# days. 

10. How many times would a wheel, that is 16 feet 8 
inches in circumfeience, turn round in going round the 
world on the equator, allowing a degree there to contain 

604 miles.? , Ans. 8129575 yVA- 

TJtesame queition done by direct proportion, 

Ans. 8129575 iVr 

11. How far are the inhabitants of the equator carried in 

a minute, allowing the earth to make one revolution in 94 
hours, and allowing a degree to contain 694 miles? 

Ans. 17 mi. 8 fur. 
The same question done by direct proportion, 

Ans. 17 mi. Sf fur. 

12. A merchant failing in trade, is owing $6420*20 cents; 
his effects are worth. $3142*75 cents; what will A. lose, to 
whom he owed $960*73 cents? Ans. $490*45. 

The same question done by direct proportion, 

Ans. $490*45 nearly. 
13. A merchant failing, is owing $7500; his effects 
amount to $5640; what can he pay per cent? 

Ans. $7 5 -21 dimes 
The same question done by direct proportion. 

Ans. $75*20t cts 

14. If the earth makes one revolution in one solar day, 
] demand the time that it is in passing one degree. 

Ans. 4 minutes. 
The same question done by direct proportion, 

Ans. 4 minutes. 

1 5. If the sun is 4 minutes in passing one degree^ I de* 
mand the difiference of time of its commg to the meridian, 
at two places which lie 20 degrees apart. 

Ans. 1 hour 20 minutes. 
The same question done by direct proportion, 
; Ans. f hour 20 minutes. 

16. What is the insurance upon 3472 dolls, at 34 per cent.' 

Ans. $121*52 cts. 
The same question done by direct proportion. 

Ans. 121*52 cts. 

17. If half an acre of land is worth $59*20 cents, I de« 
mand the price of U acres. Ans. $148. 
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The same question done by direct proportion, 

Ans. $143. 
jS. I demand t]^c value of if?C42 against an estate which 
can pay only -tOcts. on the dollar. Ans. $442-98 eta. 

2'ne same question done by direct proportion. 

Ans. $442-98. 
J9. There is a cistern having 4 cocks; the 1st empties it 
in 15 minutes; the 2d m 30 minutes; the Sd in 45 minutes; 
and the 4Ch in CO ininates; In what time would it be emp- 
tied if they were all running together? 

A's 15 : 1 : : liO : 8 
80 J 1 : : 120 : 4 
45 : 1 :. : 120 : ^2| 
GO ; J ; : liO : '2 



Cisterns rAtn. ctstei^s min.3ec. 
As 16| : liiO : : 1 : 7 12 Ans, 

20. If £21 123. be paid for building 60 rods of stone 
wall, how much must be paid for the building of 96 rodsi* 

Ans. £34 Us. 

21. What must be given for 19i yards of broadcloth, if 
?i yards of the like kind cobt £19 lis. 6d. 

Ans. £127 4s. 9d. 

22. My horse and saddle are wortli ^40, but the horse i* 
v/ordi four tiikU:3 as much a.s the saddlo; whnt is the value 
cf each? , Aus. Horse .$,^2; saddle ^8. 

23. 15. and C. depart for the sarue place and travel the 
S'^meroad; but B. ^of^s 8 days before Cat the rate of 30. 
miles \AT day; C, iuilows at the rate of 40 miles per day; 
m what thae and distance will he overtake B.? 

Ans. 24 days; 9G0 miles. 

24. If in 4 months I spend 8 months gain, how much can I 
lay up at the year's end, if 1 gain Jr-150 every 6 months? 

Ans. ^75. 
23. Boup;ht 1^6 gallons of rmn for 110 dollars, how much 
water must be added, to reduce the first cost to 75 cents 
per gallon? Ans. 20g gallons. 

26. If 60 gallons of water in one hour, fall into a cistern 
^ containing ;/00 gallons, and by a pipe in the cistern 35 gal- 
lons run out in 40 minutes, in what time will it be filled? 

Ans. 40 hours 
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METHOD OF MAKING TAXES. 

The first thing requisite in making taxes is, (') to know 
the rate at which polls and other rateable estate are valued 
. by the statutes of the state. 

Note. — As these rates are established by the Legislature 
of the state, they are often altered. 

The value of' Rateable Estates, as valued by the laws of 

New-Hampshire in ISSO, 

Polls. — Each poll from 18 to 70 years of age, 
except those excused by the statute - at - $1*10 

Horses. — Stallions wintered 3 winters, each " - 10*00 

Other horse kind wintered 5 winters <* - *50 

do. do. ' 4 do. " - .85 

do. do. S do. " - 'ftO 

do. do. 2 do. " - '10 

Oxen. — Oxen Ave years old, each ox " - 'SO 

do. four years old, do. " - '20 

Cows. — Cows wintered 5 winters each " - '15 

Other neat stock. — ^All neat stock winter- 
ed 8 winters. " - -08 

AH neat stock wintered 2 winters *' - *05 

Orchard land.-— So much orchard land as 
wDl produce 10 barrels of cider or perry is ct8« 

called an acre; and each acre is valued ** - *20 

Tillage land. — So much land as will pro- 
duce 25 bushels of com, or other grain equiv- 
lent, is accounted an acre; and eaeh acre is 
valued " . -20 

Mowing land. — ^As much as will produce 
one ton of English hay yearly, or otner hav 
equivalent, is accounted an acre, and each 
acre is valued ' «< . -20 

PA8Tt7RE LAND.— ^As much pasturo land as 
wiU keep 1 cow (one v«ar with another,) is 
called 4 acres; and each acre is valued V - *05 

MiLLg, &c. — These are estimated at one twelfth of &eir 
neat yearly income after deducting repairs, &c. 

Buildings, &c. — Of inhabitants and_ hon residents, are 
valued at half of one per cent, of their real value. 

Stock in trade. — Stock in trade at half of one per cent. 

Banc shari^. — ^AU bank shares at ^ of one per cent. 

Carriages. — AU carriages of pleasure are valued at half 
oi' one percent, of their real value. 
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hand more than the 



MoMET, — Money atintcrest, i>i 
Dwnerpayi interest for, is valued 

Having shown the rates at whith rateable estates are val- 
ued, I shall now proceed (') to form an Inventory of the 
estates to be taxed. 
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Note,- — I have' for brevity sake omitted several articles 
of rateable estate in the iuventory} those which l^have in 
serted 1- think will sufiiciently explain the meihod of ar- 
ranging the same. . • 

The method of finding the amount cf each man's ratcohle 

estate, and of- the Inventory, 

Rule. — Q) Multiply each man;* number of polls by the 
value of one; his number of. oxen by the value- of one; his 
number of cows .by the value of one; and so of all the 
parcels of rateable estate; .add the products together, thu 
sum is his rateable estate; *(-') add all tha rateable estates 
together, and the sum is the value of the Inventory. 

Qttcsiion*.— ^1. What is the methiKl or rule of finding the amount of cacli 
man's rateable estate? — 2» How tloyou find die amount of the Inventory'? 



EXAMPLES. 


. 


Required-the rateable estate of j^ . 


B. who has 


S Polls . at f 1-10 


^ == ^S-30 


4 Oxen five years old " '30 


= 1 "10 


"X do four years old- ^* '20 


= -40 


6 Cows five years old " '15 


, = ^ -90 


S Cattle three years old *^* -08 


=. -64 


8 do. two years old •* '05 


= - MO 



. Amount of A.* B*s: rateable >esf ate, $?6*84 

In the same manner proceed to find the amount of each 
man's ratjeable estate. 

2^0 prove the Inventory. 

Rule. — (i) Add up the colurnn of polls; multiply the 
sum by the value of one; the product will be the value of 
all the polls. 

In like manner add every column of the inventory, and 
multiply the sum of each eolittrm by *the value of one in 
in that column: add the-fjeveiral products together, and the 
sum of all the products will be equal to die sum of all the 
rateable estates, if the work is right. 

Question. — 1, How do you prove the Inventory? ' 

EXAMPLES. 

The sum of ratea^blc ^states ux tlie preceding Inventory 
is S13.13. 
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The sum of the products of all the polk and other rate* 
able estates 10 equal to ... $18.13 cts. 
Therefore the work is right •^__ - 

(!) To make the proportion of tax equal, aeeording to the 
value of each man\s rateable estate, 

RvLx. — Ta^e tables for every separate tax, (^) by mak- 
ing the sum of the inventory the nrst term^ Tne sum that 
is to be raised in any one tax, the second term; and one 
dollar the third term: the number arising from the operation 
wUl be what israiseaon one dollar of rateable estate: from 
this, make (^) the table from 1 to 10, 30, or SO dollars, as 
you may think necessary. 

{*) In the same manner fmd what is paid on one cent of 
rateaUe estate; and from this, make a table from one to 
90 cents; and from these tables take (^) each man-s tax. 

^ueitiona* — 1. After finding the amount of each man's rateable estate 
and aldo of Inventive, what m the next step? — 2. How do you find what 
one dollar paysl — 3. What do you aiuke from this?— 4. How is the cent 
taMe fbundl-^-d. What do you take from ihese tablesi 

EXAMPLES. 

I. Suppose the estates name^din the preceding inventory 
are liable to pay 9181*30 for the building of a senool house; 
each man's tax is required^ in proportion to bis rateable 
estate. * 

To find what one dollar pays. 
If «18'ld cts. pay $481dOcte., what wHl 1 dollar pay? ' 

Operation. 
IJ. fts, v. cts. D. 

1813 : 181-30 : : 1 

1 



18-13)J81-3O($10 Ans. 
lSl-3 
—0, 

2^0 find uihat lucent will pay. 

If ♦IS-IS cts. pay «I81-80 cts., what wiH 1 cent pay? 

Operation. 
1). cts, v. cts* cts 

1818 I 181-80 : : 01 
•01 



ld-liJ)l81 -SOCIO cents Ans. 
181-8 

■> t 
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TO MAKE THE TABLE. 

JSxpianation. — 1 Oollar pays 10 doliun} iben 2 dolls, will pay twiee as 
ttnch, which will be2iO doUs.i |^, three times u mucbi which wiJi be 
dO dotb. { and so on to any number tou please^ aJwayi obeer? ing to iniilti* 
piy what one dollar -piiys ny' tiie nomM' of dollars* . 

Or, add what 1 dolmr pays with the last fiKud) and yoo hate what tfaa 
next paysj and so on for the rest* 



DoHar Table, from one 


dollar 


Cent Table, 


from one to 


ninety 


to eighteen. 


■ 




cents 


inclusive. 


ete. 


1 « doHar - pstjra - 


♦10 


1 - 


> cent • 


pays - 


•10 


2 (( « 


-20 


2 


-«c 


«i 


•20 


3 " " 


30 


3 


(t 


ft 


•80 


4 r( €t 


40 


4 


•€ 


It 


•40 


5 « « 


50 


5 


it 


It 


•50 


6 «• " 


60 


6 


rv 


It 


•60 


7 U CI 


70 


7 


«( 


CI 


•Vo 


B " " 


80 


8 


S9 


cc 


•80 


9 " " 


90 


9 


u 


It 


•90 


JO « « 


100 


10 


Si 


It 


1*00 


n " " 


no 


20 


€t 


It 


200 


12 « " 


120 


30 


f€ 


St 


$*00 


13 «* «« 


130 


40 


(e 


fS 


400 


14 « " 


140 


50 


SI 


f( 


6-00 


15 " " 


150 


60 . 


It 


« 


6-00 


16 " " 


160 


70 


SI 


SI 


700 


17 " « 


170 


80 


t< 


It 


8-00 


18 « " 


180 


90 


It 


ft 


9-00 



Td make the tax by the help of the $ahle9. 

1. Required A. B's. tax,, his rateable estate being $6*94 ct» 
$6*00 cents rateable estate pay $60*00 cts. tax. 
•80 « " " pay 8.00 

'04 « «* «« pay '40 



Amoant of A. B^s* tax 



•0 



$68'40 



2. Required C» D*s. tax, his rateable estate being $3*43 cts. 
$3*00 cents rateable estate pay $dO*00 cts. t^. 
•40 " " " pay 4-00 

'08 " " " pay -30 



Amount of C. C's. tax * - $34-30 

In the same manner take eadi man's tax from the tables | 
and their several proportions will be as follows: 

G 
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A. B. 


$68-40 


CD, 


l|34-30 


E.F. 


$44*10 


G.H. 


$2350 


I. J. 


#11-00 



FIRST TAX LIST. 

Proof. — H) Add all the taxes 
together, the sum must be like 
the sum raised, if the work is 
right, except what is lost in frac- 
tions. In this example the amount 
of taxes is just equal to the sum 
to be raised, therefore the work 
is right.. 

QuesUon. — 1. How do you prove the tax 
listl 
Am'toftax, $181-30 

Note. — It must be remembered that no one set of tables 
will answer for any two dift'erent taxes, unless the sum of 
the two different taxes are alike. 

lExAMPLE Second. 
I. Suppose the estates in the preceding inventory are 
taxed in a further sum of 19 dollars; I demand the propor- 
tion to each man, according to their several rateable es- 
tates. 

To find what one aouar pays. * 

Say if 18 dolls. 13 cts. pay 19 dolls., what will 1 dofl. 
pay? 

D,tts, D. D. D.cls.m 

As 18-13 : 19 : ,; 1 : 1-04-7 Ans. * 

To find what one cent toill pay. 
Say if 18 dolls.- 13 cts. pay 19 dolb., what will 1 cent 
pay? 

Operation, 
19 00 :. : -01 
•01 
• cts, m 



818 



J8-13)-l900(-01-04 Ans. 
1813 



8^00 
725<2 

1448 

NoTF.. — In iheanove operation, I have carried the quotient into tentha 
of mills, by the helo of which the table id formed; although ki the table 
ihey are omitted 
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Doili\r Titble, f'lom one 


dullat- 1(1 


Ceiil Jabit;, tsoiuune .c«ut 


lu 


eighteen. 


JX. c m. 




ninety. 


cU.m. 


1 Dollar - pays 


- V04 7 


1 


Cent - payg - 


•01 


2 '' " 


2-09 4 


2 


(( C( 


•02 


3 «» u 


8-14 1 


3 


fC t< 


•03 1 


4 tc IC 


4-18 9 


4 


t( u 


•04 1 


5 " <t 


5-28 5 


5 


ci ts 


•05 2 


6 " " 


6-28 2 


6 


t( (( 


•06 2 


1 it u 


7-32 5 


7 . 


^ (C t( . 


-07 2 


8 " " 


8-37 6" 


8 


(X ct 


•08 3 


9 " " 


9-42 3 


9 


(C cc 


•09 8 


10 " " 


10-47 


10 


t< ,■ «< 


•10 4 


U " " 


11-51 7 


20 


cc IC 


-20 8 


12 " " 


12-56 4 


30 


cc cc 


•81 2 


IS " " 


18-61 1 


40 


cc - c« 


-41 6 


14 « « 


14-65 8 


50 


cc ^ ' cc 


•52 


15 " " * 


15-T0 5 


60 


cf cr 


•62 4 


16 - «« " 


16-75 2 


70 


cc. cc 


•72 9 


17 « 


17-79 9 


80 


cc li 


•83 2 


18 " " 


LS-B4 6 


90 


cc cc 


•93 6 



- ^0 make the second tax list, 

1. From the last tables it is required to take A. B's. tax. 
Bis rateable estate is $6-84 cts. 

•00 pay 6-28 2 ^ 
•80 «' •83 2 
•04 " '04 1 



Am't. of A. B's tax $7*15 5 

2. From the tables iC is required to take C; D's tax. Hm 
rateable estate is $3-43 cts. ^ 

$3-00ct8. pay $3-14 1, . 
•40 f' ** -41 6 

•03 " " -03 1 



Am't. of €. D's tax.$8-58^ 

Proceed in like manner to find each fnan's -tax, and 
their several proportions will stand as in the annexed 
li«t. 
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IBCOMD TAX LIST. 



A.B. 


•7 15 5 


CD. 


»8-58.8 


E.F. 


$4-61 4 


G.H. 


•3-43 8 


L J. 


#1161 




M8*96 6 



I find by adding up the tax list, 
that the lum of taxes is 3 cents 
and 4 mills less than the soia 
which was to be raised, which 
was lost in remainders. 



NoTs. — ^In assessing taxef, the law allows the assessor to 
assess a certain sum, over and above the necessary sum to 
be raised; or else the tax would not be large enough when 
there are remainden, which is almost always the case. 



INVERSE PROPORTION. 

DspiiiHrtosr. — ^Inrerse Proportion teaches (0 bV baring 
three numbers given to find a fourth, that shall have the 
same proportion to Uie third as the first has to the second^ 
(^) when more requires less, or less requires more, the pro- 
portion is Inverse; more requires less, {^) when the third 
term is laiger than the fipt, and the sense of the question 
requires the fourth to be less thai^ the second; less requires 
more (^) when the third term is smaller than the first, and 
the sense of the question requires the fourth term to be 
greater than the second. 

Rule. — (^) Make that number which asks the question 
the third term; that which is of the same name, tne first 
term; and the other remaining number must be the middle 
term;. (^) multiply the first and second terms together, and 
divide the product by the third; the quotient will be the 
answer required.* 

^Mtfiofit.— 1. WIttt does Invene Proportkm tesch'!— 3. Wbeo if the 



*I have followed die same method in hitirte ProporUon ati I did in 
Direct Proportion: that ig, I haTe'dDOS the nnni in decinaJi and then tiia 
aiher way. 



inversp: proportion. n 

INCoportion Inverse? — 8. When does more require less'? — 4. Wiien does lew 
require morel — 5. How du you state the question or arrange the tiiree given 
numbers'! — 6. What is tlie method of o|)eratiunl 

EXAMPLES. 

1 . If -8 men can build a tower in 13 days, I demand how 
long it would take them, if 4 more were added to their 
number? 





men. 


, 


8 




4 ' 


men, days. 




As 8 : 12 : 


: 12 


8 


■•■ 



12)9i6(8 da. Ahs. : 

Note. — In this example it is evident that 12 men would 
do the work quicker than 8, therefore more requires less: 
more men, requires less time. 

The same question <done the other way, 

Ans. 8 days. 

2. There is a piece of land 16*5 rods long; I demand the 
width to make an acre, allowing 20 links to a rod. ^ 

Ans. 9 696 rods. 

The same question done the other way, 

Ans. 9 rds. ISf lin. 

3. -A ship at sea is provided with bread and water suffi 
cient to supply 20 men months, 30 days to' a month; but 
finding a wreck in which were 3 men and 3 boys, to whom 
they were willing to communicate relief, I demand tha 
time they all can draw then: allowance, allowing 2 boys 
equal to a man.- 

An«. 7'346mo. 

t The same question done the othei' way, 

J Ahs. 7 months 1 Of days 

4. There is a piece of land that is 10 rds, 10 links in 
width; I demand the length to make an acre, allowing 20 
Jinks to a rod. Ans. 15*238 rds. 

i The sam)s question done the other way. 

Ans. 15 rods 4t links. 

5. How much in length of that which is 5' rods wide will 
make an acre.? Ans. 32 rds. 
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The iome question done the other toay. 

Ans. 83 rdf. 

6. How much carpeting that is J *5 ydi. wide will cover A 
floor that if 7-5 yds. long, and 5 yds. wide? 

Ana. 35 yda. 
The Momu fueetian doiu the other vfof. f 

Ans. 35 yda. • 

7. If 40 men can perform a piece ot' work in 30 days, 
how many men can accomplish another piece of work 
five timet at large in a filth part of the time. 

Ant. 1000 men. 
ft. If in 13 montht #100 principal |(ain 05 interest, what 
principal will gain the tame interett m 5 montht? 

Ant. 9340. 
9. How much in lengthy that it 8 inches wide, will make 
a tqoare foot? Ant. 4 feet. 



DOUBLE RULE OF THREE. 

DEriNiTioN.— i>The Double Rule of Three teachet Q) by 
naving five numbers given to find a sixtli. 

Rule. — State the question, (<^) by placing the three con- 
ditional terms in such order that that number which is the 
cause of gain, loss, or action, may possess the first place; 
that which denotes space of time, distance of place, diiec* 
tion or dimension, the second; and that which is the gain, 
loss, or action, the third: then place the other two terms, 
which move the question, under those of the same name. 
Then, if the blank place, or terra sought, fall under the 
third place, the proportion is direct, therefore, (s) multiply 
the three last terms together, for a dividend, and the other 
two for a divisor; then the quotient will be the answer; but 
if the blank fall binder the first or second place, the pro- 
portion is inverse, wherefore (^) multiply the first, second 
and las^ terms together, for a dividend, and the other two, 
for a divisor: the quotient will be the answer. 

Note. — The sixth term or answer always will come of 
the same name, and of the same denomination, of the term 
directly over the blank place, and may be found by two 
statements in the Single Rule of Three. 

Qtuitioru.'^l^ Wliatdo^ die Double Rule of Three teach?— 2. How 
do you state the questionl — 3. Wliat is the mpthod of operation, when tiit 
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term foqght or biaiik place falb under the N termt— 4. Whet, wfaeM it 
fiiUf uiKier the lit or 2d termi 

£XAMPLX8. 

1. If 260 dollars in 12 months will pin 12 dollan, I de- 
ttiand how many 50 dollars will gain in six months? 

doU$, mo. dolhi 
200 : 12 : : 12 
50 : 6 : : 

T^ree last terms 50^6X12=8600. dividend 
Twofirstterms 200X12=2400. divisor. 

860a^2400=$l-50 Ans, 

2. If 4 men spend 60 dollars, going SOD males, I demand 
what is sufficient for the expense of 20 men and one boy 
700 miles, allowing the boy one half a man^s expense? 

Ans. $717-60. 

S. If 3 men can build 360 rods of wall in 24 d)iys, I de- 
mand how many rods 7 men would build in 27 days? 

Ans. 945 rds. 

4. If 3 men in 24 days can build 360 rods of wall, I de- 
mand the number of men necessary to build 945 rods in 27 
dayil? Ans. 7 men. 

5. If 50 men can build a bridge in 144 days, I demand 
the number of men necessary to build a like bridge in 720 
days? Ans. 10 men. 

6. A man lent a friend 600 dollars, for 6 months, for 
which he received 9 dollars interest; I demand the sum 
that will gain the same interest in 2 months? 

Ans« $1800. . 

7. A received of B. 9 dollars, for the loan of 600 dollars 
six months; now B. wishes to hire of A. ISOO doHars until 
the loan should amount to the same sum: how long may he 
keep it? Ans. 2 months. 

8. If 6 men build a wall 20 feet long, 6 feet hi^ and 4 
feet wide in 16 days, in what time will 24 men build one 
200 feet long, 8 feet high and 6 feet thick ? Ans. 80 days. 

9. If the freight of 12 cwt. 2 qts. 6 lb. 275 miles, cost 
$27-78, how far ^ay 60 cwt. 3 qrs. be shipped for $234-78? 

^ Ans. 480 miles. 

10. If 20 dogs for SO groats, go 40 weeks to grass; 
How many hounds for 60 crowns can winter in that place ? 

(Call a crown 5s.) Ans. $000. 



VULGAR FRACTIONS. 

VULGAR FRACTIONS. 

Definition. — Vulgar Fractions are (i) parts of whole 
numbers, and are expressed thus, Vj , f , &c. The top figure 
is (^) a remainder left after division, and is called toe nu 
merator: the bottom figure is (s) the divisor used in divis- 
ion, and is called the denominator. Fractions ate read 
thus, yVs is read one tenth; and j, is read six seventh, &c. 

Fractions are (4) proper, improper, compound, or mixed: 
(*) a Proper Fractfjn has its numerator the smallest;' an 
Improper Fraction has (o)i?s numerator equal, or the larg- 
est; a Compound Fraction is (j) the fraction of a fraction, 
and is coupled by the word cf; a mixed number is (8) a 
whole number and a fraction. 
', A proper fraction is written thus, i, 5,i, jj, &c. 

An improper fraction is written thus, J, 4, orf , j, &c. 

A compound fraction is written thus, ^ of ^, of I of §. 

A mixed number is written thus, 12:|, 6/0, 5|, &c. 

Quegtions. — I. What are Vulgar fractions? — 2. What is the top figure, 
nnd what called? — S. What llie bottom figure, and what called? — 4. Into 
what are Vulgar Fractions divided? — 6. l^escril»e a Proper Fraction. — 6. 
Aq Improper. — 7. What is a Compound Fraction 1—8. What a mixed uum- 
berl 

(2) CASE I. 

To find the greatest common measurem 

Rule. — (^) Divide the denominator by the numerator, 
and the last divisor by the last remainder; the last divisor 
used is the common measure; if 1 is the last divisor, the 
fraction is in its lowest terms. 

. Questions. — 1, How do you find the greatest cdmmoD niea8arel-^2. What 
Case is this? 



I. 


The 


EXAMPLES. 

greatest common measure 
26)252(9 
234 


of 


/A 


is requited. 




18)26(1 
18 




« 


8)18(2 
16 






2)8(4 
' 8 


. 
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The last divisor being S, it is the greatest common mea- 
sure of the fraction. 
^. What is the greatest common measore of ^^^ f 

Ans. 8. 
8« What is the greatest common measure of ^^ f 
i Ans. 4. 

I (2)CASEIL 

f To reduce Jraetiom to their lowett terme, 

RiTJLE. — ^(1) Find a common measure by case 1st; divide 
the numerator and denominator of the given fraction, by 
the common measure, the quotient is the fraction in its low- 
est terms. 

Quettsoiu. — L How do too reduoe FracUoui to their fewat tenns?— 2. 
Wbat Caw is this inl 

KXAMPLES« 

1. Reduce ff} to its lowest terms. 

Hi^ % Com. m.=^fi Ans. 

3. It IB required to reduce -MrV to its lowest terms. 

Ans.H|. 
S. Required to redqce -J^io its lowest terms. 

Ans. tW- 

CASE III. 

To reduce a mixed tiunUfer to an improper fritetum. 

RujLE.— (1) Multiply the whole numher by th^ denomin^ 
ator of the fraction, to tbie product add the numerator of 
the fraction; this sum placed over the given denominator 
will form the fraction required. 

^ Quettion. — 1. How do you leduce a mixed Bumber to un ioiproper 
\ frw^ioo2 

& EXAMPLES. 

^ 1. Reduce 1(4 to an improper fraction. 

10X4=40+dsE43 numerator, V ^^» 
% Reduce 113} to an improper fraction. 

n2X3+l=»|'' Ans. 
8. Reduce $8^7 tQ an improper fraction. Ans. Vr ^ 

CASE IV. 
To reduu an improper fraction to its proper terms. 
Rule. — (I) Divide tiie numerator by the denominator. 
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the quotient is the whole number; the remainder is the nu- 
merator of the fraction. 

Quesilom^-l, How do you reduce an improper fraclion to its proper 
terns 1 

EXAMPLES. 

1. Reduce V to it* proper terms. 43-74=1 0| Ans 

2. Reduce '^J' to its proper terms. Ans. 112J. 
8. Reduce W ^o its proper terms, Ans. 23 fV 

CASE. V. 

To find the least common denominator. 

Rule. — (*) Divide the given denominators by any nun^ 
ber that will divide two or more of them without a remain- 
der; then (2) divide the undivided numbers and last quo> 
tients, by any number that will divide two or more of them 
without a remainder; and thus continue dividing (S) till no 
two numbers can be divided without a remainder; then (4) 
multiply the divisors and remainders together, the product 
18 the common denominator requir'ed. 

QiMtfo'otw. — 1. What is die first step in finding the least common denom- 
inator! — 2. What is the'2d step? — 3««How long do you tfaas continue to di- 
videl— 4. What is the last step? 

examples. 

1. What is the least common denominator of |, j-,4i t'o» 

8 6 8 7 10 18 given denominators. 

2 8 7 10 6 

com. denom. ^ 

1 X4X7 X 5X 3X3X2=2520 Ans. 

2. Whatis the common denominator of I, tt» fj+fj^^df .' 

Ans. 1008. 

CASE VI. 

To reduce fractions to a common denominator. 

Rule. — (*) Find the common denominator by Case 5thj 
and use it as a dividend, and use each given denominator 
as a divisor; (2) divide; (3) multiply the quotients by the 
respective numerators, and the product placed over the 
common denominator will form the fractions required. 

Que8tion$. — 1.. What is tbe 1st step to reduce fractions to a common 
denominator 1—2. Wliat tbe 2(1 stepV-^. What the 3d and last? 



* 
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/ 

kXAMPLES. ' 

1. Reduce !> !> 2, fV to common denominators. 
Com. denonu 40-r 4—10x3=30 1st numerator* 

40-5- 5= 8X2=16 2d numerator. 
I 404- 8~ 5X7=35 Sd numerator. 

^ 40-rlO— 4X9=86 4th numerator. 

The new numerators being written over the common de^ 

nominator, the fractions appear thus, f J, ^J, JJ^, Jf Ans. 

2. Reduce f , tVj t4 > fV > ^'^d ^ to common denominators. 

Ana _A_«_o '51.4 ^JLP JlAJL lllo 
JXlia-, 1 6 8 o^j To 8 9 To « > 1 « 8 > I 6 8 IT- 

3. Reduce |, ^V) A) ^^^ \h ^^ common denomina- 
tors. Ans 1^4* ^^^. ^4^ 35.4. 

CASE VII. 

To reditci tompound fractions to simple ones. 
Rule. — (^) Multiply ail the numerators together for a 
new numerator; atid all the denominators together for a 
new denominator, and it is done. 

Question. — 1. How do you reduce compound fractions to simple ones? 

EXAMPLES.. 

1 . Reduce ^ of J of -f of 4 of f to a simple fraction. 

Num. 1x3x5x4x6=360 

- - - - - Ans. 

Den. 2X4x6x7x9tz2688 

2. Reduce ^t^ of j of ^ of j^ of VV *o a simple frac- 
tion^ and to its lowest terms. Ans.yf J^* 

CASE VIIK 

To reduce a J¥nction of a lower denomination to the frac- 
tion of a higher, retaining the same value. 

Rule. — (1) Reduce the fraction to a compound one, by 
Cyomparing it with all the denominations between itself and 
the denomination to which you would reduce it; then re- 
duce it to a simple fraction by Case 7th.* 

Que8tion,-^'l JHow do you reduce a fractiou of a lower denomination 
to that of a higher, retaining the same valuel 

* NoTE.^ — When either of the former Cases is requisite for the reduction 
of fractions, tlie scholar should tie particularly reqtitred to give a full and 
explicit explanation of that Case, as for instauce: the last step in Ca^e 8th 
is to reduce the fraction to a simple one by Case Tih. , Now here tlie ques- 
tion sliould occur ; What does Case 7th require 1 — And'fbe answer to the 1st 
question under that Caae will be a sufficient explanation. — See also Cases 2d 
and 6th. 
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1. Reduce -f^ of a mill to tbe frcction of a dollar^ 
By eompariiig ft, it becomea fy of ^ p[ -^^ o(\f^ 

Ans. rvhs* 
3. Reduce Jof a grain to the fraction of a poandTroj 

weight. } of ,1^ of aV of yV ^^ T^rTijT Ans. 

8. Reduce.! of a daj to the ftaction of a year eoiHaiaiDg 
Be&day*. Ans- f^^y. 

RuL£ ^.—(0 Reduce the Integer to ttie same denomina^ 
tion with the denominator of the fraction, for a denomina- 
tor! over which place the numerator of the giren fraction, 
and it will form the fraction required* 

QiU9tiaiS^\, By rule 2d/ liow do you roduee a fraction of a lower dv 
flomiQauoD to that of a hightf, retaiaing die Ame vataet 

BXAMPLE9« 

1 . Required to reduce ^^ of a mill, to tbe fraction of 
a dollar. 

doU$. d, ets. m. tenths. 
Ix lOx lOx lOX lOaelXKHK) deBomfaatOT. 

Ans, TirlvT' 
ft. Reduce i of a day to the fraction of a jear« 

Ans. tAt- 

CASE IX- 

To feiuei ikefi-aetions of a higheftio the fraetioti of m 
louftr denomination^ retaining the stme value, 

fti/LC. — (*) Multiply the numerator of the given fraction 
into the denominators of the compound ones between it- 
self and the denomination to which you would reduce it^ 
for a new numerator; which being placed overltbe giren 
denominator, will form the fraction required- 

RvLB $.--^(') Invert the denominations between the ^r- 
en denomination^ and the one to which you would reduce 
it ; then multiply all the numerators together for a new nu« 
merator, and all the denominators to|^ether for a new de- 
nominator* 

QuMlJofM. — 1, How do you reduce fractioiii of a higher denominatioo- 
fo that of a lower, retiuniiig tbe same value 1 2. What iiietbod does rob 
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fiXAMPLCS. 

1. R«dQ€e tf fir? of a dollar,^ to the. fraction of a mill. 

I^Tffir + tV iv TV==T***f given DeBom. An». 

IS. lleduce.T^^ of a yeltr to the fraction of a day. 
^ tAt of i jij invfirted is yWv of f of 'f * 

CASEX. 

T9 egress the value of a fraction intlie uvettol denom^ 
- inatioru of the Integer, 

RuLs. — (0 Multiply thfe numerator of the fraction into 
the known denominations of the Integer, and 4i^ide the 
product by the denominator, the quotient is the value of 
the fraction, in the deominations 0/ the Integer. 

Q(fM/(on.^-l.* How do you express the Talue of a fracdoB io the serer- 

al denoinioatioiis of the Integer? 

• ■■* ' - . ■ . . 

EXAMPDEA. 

U What is the value of ^^r of a dollar? 
_ 1 Doll. = J 00 X 9=:900ir 10=-90 cts. An*. 
2* What ia the value of | of an cwt. avoirdupois? - 
, An?. 2 qr. 1? lb. 10 oz. 10^ dr. 

3. What is the value of -^ of a cord of wood ? 

Ads. 96 solid feet. ' 

4. What is the value of :Y-V<?f a yard? 

Ans. 3 qr, 2^na. 

(CASE XL 

To reduce parti of an Integer tohich are caressed in sev- 
eral denominations, to- the. fraction of a greater of the 
. $tnne kind. 

Rule. — (0 Reduce the several denominations to the low- 
est denomination mentioned for ia numerator; and reduce 
the integer to the same denomination for a denominator. 

^esfton.-^l. How do ryou reduce parts of an Integer, expressed in 
several deooniihattons, to t)ie fraction o( a greater of the saoie kiiidl . 
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BXAMFLC8. 

1. It II required to reduoe I dime^ 6 cents, and 9 in. 
to the fraction of an eagle. 

1 dhne 6 cte. 9di.= f.. a^- 
1 eagle. ^t^fHt Ana. 

2. Reduce 3 rods 12 feet to the fraction of a mile 

and to its lowest terms. Ans. ^j^r. 

S. Reduce 10 feet 100 ii|phes to the fraction of a cord; 
wood measure. Ans. ^VA^* 

N6TK.*^Bef6re' the scholar proceeds fbrther, let the In- 
structer examine ludT thoroughly in the several Cases in 
Reduction promiscuously; for this is certain that^when 
once these Cases are familiar, all difficulties in Vulgar 
Fractions ai6 in a measure surmounted. 



ADDITION OF TULOAR FRACTIONS, 

• ■• ■ - 

CASE I. 

Tc addfraciumi having' common denominator$. 

Role. — (1) Add the numerators all together, divide the 
sumhy the common denommator, the quotient is the an^ 
swer. . ) 

^Mtfliim:-^!. How do yoa add finctlons having eomnoB denomintoMt 

xxAjirX/as« 

Add A, Hf rr, -fu ih «rT# together. 
The numerators 9+10-f 6+5+11-}- 12+14=167 

67+15=4t7j Ans, 

CASE 11. 

To add Jrdetians having diffsrentdMOm^oTM, 

RuLE.---(i) Find a common denominator by Case 6th* 
fin reduction,} use it as a dividendf use each giren denom- 
inator as a divisor; divide, and multiply the -quotients by 

* The remark made In Note' under Cnse 8 in Reduciiou of Fractioni 
ibottld here be oli|^ved,a« alio in many fubwqueot Oaaet. 
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* 
die leyeral nuBieraton, and th« sum of a&, the producti is 
the numerator to the common denominatoi', and is the frac- 
tion jDequired« . 

^iuttwn.-^l. How do yoo adi fneAcm \fa,ring dilbmit denomimiOfBl 

BXAMFLES. 

1. Add i, 1,1, 1, tV, fl^ II together. 

denom. numer. 
Com. Den. 840-r 2=420X l=4W 
S46^ 5=ia3x 8=504 
840-r 6=140X 4=560 
840-J. 8=i05x 6=630 
,840-rl0= 84X 8-672 
840-rl2= 70X10=700 
840-rl 4= 60X18=720 



numerator 4S06 V^ Ans. 

2. It IS required to add iVt Irj} together. 

Ans. ^Ilf. 

^1^. It 18 required to add i^ ^y f^ H^il together. 

An«.4HM. 

^ CASE IIL 

To add mixed mmbert tohoMe fracHoni Aove eommoo de- 

nominator$. 

Rule.—- (1) Add the fractions as m Case ist, and the 
whole numbers as in Simple Addition; then add the sum of 
the fractions to the Whole number. . 

I ■ 

QueaiSon,^t. How do voa add mixad numbera wlioiefiraictiou havecom- 
denominatonlr 



SXAMFI«KS. • 

1. Required to add 104^, I HH, ^6^1^ BOH 
whole num. 104+ 1 1 1 -f d6+BO=:39 1 
numeffrac•2+16^-^4+16==48-^2t(h= '%V- 



/" 



Ana. 393^. ' - 

L Required to add 14/j, 15^, 18^, 7||, together^ 

Ans. 56^. 



VULBTAR Pft ACTIONS. 
CASE IV. 

To udd mixed number $ vfhose Jraetiofu hone differetU 

denominator$, 

Rui.E. — O) Add the fractions as in Case second, and the 
whole nuna>ers as in Simple Addition ; then add the sum 
of the fractions to the sum of the wholle numbers, and it is 
done. 

^ ^niian.-—l. How do you add mixed munbarB, whoM firactioiv haw 
4iffeffspt deoominaton 1 

SXAMFLBS. 

1. Add 13j|»l«f, n{, 16j|, and 19} together. 

Whole num. 12+16+17-1-16+19=80 

Sum of the fractions 3rfx% 

Am. 83yi% 
i. Add 31t^, eit mi, and 14131^ toceiher. 

Ans* 142r77VVV 

■ . . ^ 

CASE V. 

To add fraetions of $en^al denomituftt<m$y *ucha$ parU 
of ewts.y part9 of qrt,, part$ of lbs., 4*^% 

RvLs. — Q) Find the value of each separate fraction hj 
Case tenth m Reduction, and add the several sums together 
as in Compound Addition. 

Quef^um.-*-!. How do you add fractioiii ot lexeral donomiaatiooi, rack 
, Mpartsofcwts., parts of qn., &C.1 



SXAICPLKS. 

1. Add ^ of a cwt. | of a qr. and {.of a lb. togethei; 

qr» lb. oz, dr, 
of aewt. itf=2 

of a qr. is=0 21 



t 



f of a lb. is =Q 00 13 5| 



.2 21 Id H Ans. 

.*- 8. Add ^ of a week, ^ of a^day, i of an hour and f off 
a minute^ together. 

Ans. 2 days, 2 hoUrs, 80 minutes, 45 seconds. 



TULGAR FRACTIONS. ' 89 

SUBTRACTION OF VULGAR FRACTIONS. 

caSe L 

To iubirmet impleftaetumt haoing ecmmom denominatari, 

Ri7L«. — ^0 Subtract the least numerator from the largeit, 
«Dd the remainder placed over the common denominator 
will be th« difference required. 



)Um, — LHow do you mbcract iimofe firactiott kvr'm^ 
depominatora. 

SXAMPLRS. 

i. What is the difierence between f }and |f i 
largest numerator 12 
smallest numerator 10 

S difTerence =^ Ans. 
8. What is the diference between )f and H^ 

.Ans« /f 
3^ What ia the difference between -ff^ and ,W? 

Ans. /^y 

CASE 11. 

2\> m&troef a simple fraction, or a mixed number from a 

whole, number, 

RuLS.— *(*} Subtract the numerator of the fraction from 
its denominator, and put the denominator of the fraction 
> under the remainder; and carry one to be deducted from 
the whole number. 

^^Mft9n.^. How do yoQ nibtracta Btmple fractioD, or a mixed niiiii> 
ber« fioom « whole Domberl 

BXAMPt.B8. ^ 

1. It is required to subtract f from 12. * 

12-r^r=llf ^s. 

2. It is required tp subtract 27^4 from 32. 

Ans. 4^Jf. 
.3. What is the difierenco between 12y^and^^ -^ ^ 

Ansb 8|^y. 
4. What lathe difference between 101 and 100/^. 

Ans. xtJit' , 
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CASE IIL 

To iubiraet fraetiofu hating different denominatort* 

Rule. — (}) Reduce the fractions to a commoii denomiii- 
ator^ by Case 5th in Reduction^ and the difference of the 
numerators is the difference required. 

QuMlMm.— 1. How do yott nbcnct fraetioM faaYing diiottnt denooBai- 
mtont 

KXAMPLE8. 

1. What ia the difference between ^( and || ? 
|} and 1} are equal to{iij iW difference, yW -^^^^ 
S. What IS the difference between xi and ^7? 

CASE IV. 

To distinguish the largest of any twojraettohs^ Srt. 

RuLKw--(i) Reduce them to a common denominator, (by 
Case 5th in Reduction,) and the Qne that has the largest 
numerator is the largest fraction. 

QuMtson. — 1. What method do you take to dintingoish the laifest of 
aAy twofiractionsl 

EXAMPLES. 

1 . Which is the greatest fraction /^ ^^ H 

\\ reduced to a common denom. is equal to f { 

^7 reduced to a common denom. is equal to |f 
Therefore \\ is the largest fraction by ^7. 

2. Which is the greatest fraction |j or n^^and by how 
much? Ans. || is the largest by ^. 

* , . . CASE V. 

To iubtraei ttmixed number from a mixed number ^ Vfhen 
thefraetign which is to be subtracted i^grjeater than the 
one which it is to be taken from. 

Rule. — (0 Reduce the fractions to a common denomin- 
ator, than subtract the numerator of the greater from the 
common denominator, and to the remainder add the least 
numerator; and the sum of them must be set o?er the com- 
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mon denominator; and carry one to the whole number* and 
subtract the whole number as in Simple Subtraction . 

Question, — 1. How do yon subtract a mixed number from a mixed nom- 
ber, wbeQ the fraction which is to be aubti-acted is gt^tef* than the oqe firoBi 
which it is to be taken 1 

' •■',•' 

EXAMBi'ES, 

1. It is required to take aff from 12|. - 

If reduced to a common deoom, is equal to /y^. 
}. reduced to a common denom. is equal to ^rJ^. 

12^fy less by 8VVV=3i^VW Ans. 

2. It IS required to take 9}| from 10 J. 

-- ^ Ans. j|. 

3. ll is required to t&ke 1^ from lOj^. 

Ans. 8iJ. 

CASE VI. 



To iuhiraet when the fractions are of different denwUnO" 
tions; stuih as parts ofewt. ^. J6. ^e. 

RvtE.iT-(J) Find the value of the fraction (by case 10th 
In Reduction,^ then subtract as in Compound Subtraction. 
If fractions happen in finding the value of the parts, (^) re- 
duce them to common denominators and subtract as in Oasei 
third. . ' 

QueaOotu^ — 1. How do you subtract when the fractions are of different 
denominations; such asiiartsofcwt. qr. lb. ftcl— <-2. If fractions happen m 
finding the value of the parts, wliat do you do I 

EXAMPLES. 

1. It is required to take j% of a ewt. from | of a ton 

ewt. qr, lb, oz, dr,' 
f of aton=:l5 

tV of a cwt. = 03 16 IS I2tV 

14 11 3 3y^ Ans. 

2. Required to take /j of a cwt. from 12J cwt. 

Ansi 12 cwt. qrs. 18 lb. 10 oz. lOff dr. 



^ 
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MULTIPLICATION OF VULGAR FRACTIO^.. 

CASE L 

RuLK. — (1) Reduce compound fractions to simple ones; 
mixed numbers to improper fractions ; then multiply the 
numerators all together for a new nuikierator, and the de- 
nominators for a new denoiMnator. 

^KMfMm.-**!. Whftt U the ipoend rule far ^niltiplyiiig VuIgBr Fracuonsf 

1. It is required to multiply f by -^ of | of ^. 

A of f of h=^xi=^iU=sh Ana. 

2. It is required to multiply 2f by ^ of f . 

Ana. |J:=Vt. 

S. It 18 required to multiply ^^ by -f^^ 

Ana. TVir=l- 

4. It ia required to multiply } by J. Ana. |. 

DIVISION OF VULGAR FRACTIONS. 

Rule. — (>) Reduce compound fractions to simple ones: 
mixed numbers to improper, fractions; then invert the divi- 
sor, (that is, put the numerator for the denominator) and 
multiply the numerators together for a new numerator, and 
the denominators together for a new denominator; and the 
fraction thus found is the quotient required. 

4iiU8tUm,'^h What is Uie general rule for Divisioo of Yalgar Frao- 

tiOQBt 

EXAMPZ.ES. 

1. It IS required to divide ^ by f • 

f inverted is | X^=z^ Ans. 

2. It is required to divide f by t^o • ' Ana. 7^. 

5. It is required to divide 10 by ^ of {^ Ana.SS^. 
4. It 18 required to divide 10^ by 7^^. Ana. fffy. 

Miseellaneow QueHions in Vulgar Praetioru. 

1. A school master being asked one day how many schol- 
ars he had, made answer that one fifth of them sat on one 
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leat, ane tenth on another^ two fifths on another, two tenths 
on another, and 6 on another^ I demand the number his 
school consisted of. 

i+TV+f+,'ir=^?ir 10-9=l = y=ofAoff=W = 
64-f-6=60. Ans. 

S. A man having returned from a journey, was ask- 
ed by a friend, what his expenses were; the answer wasy 
that he spent in Boston | of his money; between Bos- 
ton and New- York j ; in New- York -Jy ; beyond New- 
York ^V) ^^^ ^® brought home ^40; I demand the sum 
he carried, and also what he spent. 

Ans. carried $1^0, and apent $1S10. 

RULR or THREE IN VULGAR FRACTIONS. 

Rule.— State the question (i) as in the Rule of Three 
Direct, (2) invert the divisor, and multiply the numerators 
together, and the denominators together, and the fraction 
thus found is the fourth term or answer f (s) compound frac- 
tions must be reduced to simple ones, and mixed numbers to 
improper fractions. 

Ql«e«^pn«.— 1. How do you state the quwtion in tlie Role of Three ia Vul* 

far Fractions^- 4?. How then do you proceed'^3< How are Compoulld 
'factions and mixed nuitub^v prepared tor the ooerationi 

EXAMPLKS^ 

1. If ^ btishel of corn cost jY? ^^ ^ dollar, what will 
f of a bushel come to ? 

A JLs i ' fA^ : : } Dolls. 

j 2 X "75x3 450 

] j; inverted is^7 — ■ -t -^== :±:I|Ans. 

I X 100x4 400 

2. If .10| bushels of potatoes cost j|3 J, how many 

may be had for $12^? , :Ans. VW =3&i*irV- 

3. If i^ of I of a ship, is Wprthf of 16000 doRars^ 

how much is J;of y of her worth ? 

Ans, *4571'42-8|4i. 
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SIMPLE INTEREST. 

D«riHiTioH. — Interest is ( ' ) ti premium paid to the lender, 
by the borrower, for the use of money lent. Simple Inttr-^ 
est is reckoned ( * ) at 6 per tent, that is, at the rate of 6 dolls. 
for the use of 100 dolls, one year; and so in proportion to a 
longer, or shorter time, or for a smaller or larger sum* 

Principal is (o) the money lei\(. 

Rate per cent, is (*) the price aereed on. 

The amount ih ^*) the principal and interest together. 

^MMfioiM. — 1. What is InteraBtl— 2. How k Simple Interest reckoned?— 
S. What is priocipalt — 4. Wl^t ilr rate per oent7— 6. What is the ainountl 

CASE L 

The principal and rate given to find the interest, 

RvLK. — (1) Multiply tiie principal by the rate per cent- 
and that product by the number of yean; the last product 
pointed, according to the rule of decimals, will be the an- 
swer for that time, in dollars and parts of a dollar. 

Qii^sfioii.— l.When the priocipol and rate per cent. aJra given, bow do 
yon Hod the inleresti 

BXAMPLBS. 

1. What is the interest of 433*16 cents for one year, at^ 
6 p^r cenWper annum? 

dolls, et$. 
S3' 16 principal. 
'06* rate per cent. 

- 1S2M 

1 time. 



•ld396=91'SS*9t Ahs. 

9. What is the interest of f 333. 14 cts. for S years^ nt 6 
per cent, per annum ? 

yrs, D,ets. ». 
933d.l4X'06=sl9*d8 84X5=66*94'3t Ans, 

8. What is the interest of 138 dols. 10 cts. 1 m. for 7 
years, at 9 per cent, per annum? Ans. 977'55-8-t 

* Six per oenu must he written "OS and seven per oent. *07, &c. this be* 
iflf observed, the ride of decimaJ fractions eiactly applie*. 
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CASE II. 

When the amount is required. 

Rule.— (0 Find the interest as in case fint, and to it add 
the principal, the sum isv the amount. 

Question, — 1. How do you find the amouml 

EXAMPLES. 

1. What will $10.15 cts. amount to in 13 yean^ atOper 
«ent. per annum. ? 

•10-15 
•06 



•6090 
12 

7.3080 interest, 
to. 1 5 piincipal added. 



An8« $17*4580 amount. 

3. What is tlie amount of $1*13 cts. for 13 yeaiii, at 13 
per cent, per annum? Ans. $2*73*3.t 

3. What is the amount of $343.17 cto. for 3 years, at 9 
per cent, per annum ? Ans. $307*56*5.t 

CASE III. 
When there are years, months and days in the time. 

JliTLE Ist. — (0 Reduce the days and months to the dec- 
imal of a vear, then multiply the principal, rate, and time 
together, tne product pointed for decimate according to 
rule will be the answer. 

Rule 3d. — (^) Find the interest for the years by case 
firsts for the nfontha, divide a year's interest by the aliquot 
parts of a year; and for the da^ys, divide a in^ith'a inter- 
est by the aliquot parts of a mondi; the q^veral ^piotienta 
added with the interest for the years will be the answer. 

Questions. — 1. What is yoar Itt roie to find the interest, wheo there an 
yearS} monilis, and days in tlve tijiie? — 2. Wbtit in your 2d rulel 

EXAMPLES. 

1.. What is the interest of $6*33 ctp. for 3 yrs. 6 mo. 10 
days, at 6 per cent per annum? 

years mio. days yrs, D, cts, ets,m, 
a 6 10=3*537 X 6*33 X06i94-3t Am. 
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The same question by rule second, 

#6*23 principal. 
•06 rate. 



6mo«si of a yr.i)'3732 1 year's interest. 

2 



"7464 2 year's interest. 
*1866 6 month's interest^ 
•Gloat 10 day's interest. 



Ans. *9433t interest for 2 yrs. 6 nu 10 d. 
i. What is the interest of ^10-10 cts. for 10 years, 11 
months, at 9 per cent. ? 

years fno. years D,ets. e. m. 

10 H=l0-916>Cl0-10x-09zi$9^92-2t Ans. 

The same question by rule second. 
1010 
•09 



6 mo.=i of 1 year, i) '9090 1 year's interest. 

10 



' 9^0900 10 year's interest. 

S=i of 6 mo. i) 0*4545 6 month's interest 
2=1 of 6 " J)0-2272t 3 ^* " 

0-1515 2 « " 

D.ets.m, 

1^9-9232t Ans. 9-92-31 

3. What is the interest of #213'28 cts. f.^r 8 years, 1: 
days, at 10 per cent.? Ans. $64*67 cts. 9tm, 

The same question by rtde second. 

Ans. $64*67 cts. 9tm* 

4. What is the interest of $23-23 cts. for 1 year, 9 mo. a' 
6 per cent, f Ans. $2'43 cts. 9tm. 

The same question by rule second, 

Ans. $2-43 cts. 9tm. 
3. What is the interest of. $121- U cts. for 2 years, 7 mo 
at 5 per cent..^ Ans. $15^64 cts. 3tm. 

The same question by rule second, 

Ans. $15*64 cts. Sfm. 

Note. — In the preceding examples I have considered 
30 days a month, and 12 months a year; which is the gen- 
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•fal method of casting interest; bnt by this method 6 dtys 
are lost in a year^ IdxdOcideO da^s; which in large sums 
would amount to something worthy of notice. 

CASE IV. • 

j (1) To east interest for any number of days; allowing 
] three hundred tixty-five days to a year. 

Rule.—- (^) Reduce the given number of aays to the de* 
cimal of a year, which contains 365 days; then ^) multi- 
ply the principal, rate, and time together, point on for de- 
cimals , according to the rule of decimal fractions, and the 
product is the answer. 

^ueBiiont^^^*^\. What do«i Cnae 4lh in Simple Intereit feaeht— 2. What 
is the Ifit 8lep in die rulel — 3. >Vhat is tlie 2d stepi 

EXAMPLES. 

1 - - 

1. What is the interest of ^21-20 cts. fo^ 27 days, at 9 
per cent, per annum? 

27 days Is AV=-07S9 
$21-20X-09x-0739=-14ct8. IfmiU. Ans. . 
It. What is the interest of $12-06, for 3 yfs. 141 days at 
6 per cent, per annum? Ans. $2*45t. 

3. What b the interest of #3-03, for 136 days, at « pe 
cent. per annum? Ans. *06cts. 7tm. 

^ ' CASE-V. 

When the time is months and the rate p^r cent, is stx. 
-Rule. — (•)Multiply the principal by half the number of 
months, ^which is just equal to the rate for the time when 
the annual rate per cent, is sLx) if the months are odd, art- 
nex '5 to the right hand^ the product is the interest for the 
time. 

(iuestum, — 1. What is the melhod of casting interest when the time ie 
moutliSy aud rale per c^iii. 61 ' 

EXAMPLES. 

1. What is the interest of $>21 for 10 months, at 6 percent, 
per annum? 

j|)lO months =-05X$2t=rl-05 cts. Ans. 

2. What is the interest of 250 dollars 11 cents, for 16 
months, at 6 per cent, per annum? 

Ans. $20-00 cts. Sfm. 

3. What is the interest of 9131*12 cents, for 21 months, 
at 6 per Cent, per annum? Ans. $ 12*71 cts. 7tm. . 

4. What is tne interest of 9 dollars, 9 cents, for 9 months, 
at 6 percent, per annum? Ans. 40 cts. 9 jm. 
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CASE VL 

When the time is laotUhs and days, and the rate per cent, 

is 6. 

RuLS. — Q) MuUijuy the principal by i the number of 
months ana i of the days (calling ^ the months so many 
cents and j- of the days so many mills, which is just equal 
to the rate percent, fgr the time,) and the product pointed 
according to the rule of Decimal Fractions will be tlie in- 
terest required. If there be an odd month, (^) call it 30 
days, to which add the ^iven days,, if any, and take i of 
the whole, which use. m the place of mills in the multi- 
plier: Should there be a remainder in taking } of the days, 
r^) use it as a fraction, for which take aliquot parts of 
tne nmltiplicand, which must be added to the product of 
the principcU multipled by ^ the number Of months, &c. If 
the number of days be less than 6, so that 6 cannot be con- 
tained in them, ( ) put a cypher in the place of, mills at the 
right hand of months, and make a fraction of the da^, 
then proceed as before. 

Note.— rlf the time is years, months and days, (-5) reduce 
the years to months, to which add. the given months and 
then proceed as before. 

%ie$tioni. — l.W4mt 19 tiie method of casting interest, wbto the time is 
montiis and days^and the rate iiei*. cent. 61 — 2. What muet be dune wlien 
there is nu odd month 1 — 8. What should lie done whr*n thei:e is a remain- 
der in t)ij(in§ ' of the days'?— 4. What method do you take, wlien tlie mno-" 
ber of days are less than' 61 — 5. Should there be years in the time, wliat 
method is used! 

SXAMPI^ES. 

1. What IS the interest of $14*34 for 11 months and 34 
days at 6 per cent.? ^ Ans. $0*84'0m. 

Operation, 
i)ll months ^4days. 

05 and 1 over=30 " odd month 

*)^ 
* — «I4-34X-059=#0-840m.An8. 

9 

!^.AVhat is the interest of $24*17 for 11 months and 39 
days at 6 per cent. ? Ans. ^1'44*6. 

d. What is the interest of $35 for 7 monthb and 19 days 
at6percent.? Ans. $1*33*5. 
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4. What is the interest of $75 for 4 months and 3 dajt 
at 6 per cent,? . Am. $r53'5. 

5. A note for $^7*55 on interest, was dated Feb. 14, 1833; 
what was the amount Jan. 20, 1825? Ans. $3d*74-5m. 

"- CASE VII. 

When the rate isany other than 6 per cent. 

Rule.— (1) Find the interest at 6 per cent by Case 5th or 
6th, and for the per cent, above o^ below 6, add or subtract 
as the case may be. Thus, if it be required to find the in- 
terest of a certain sum at 7 per cent.; (^) first find the in- 
terest at 6 per cent, and add 7 of this interest to itself 
(which is equal to the 1 per cent.) and the sum will be the 
interest at 7 per cent; and (s) for 8 per cent, add ^, for 9 
add 1^, for 10 add i, for 11 add |, and for 12 double the 
interest at 6 per cent. ^ 

So also if the percent, be less than 6; (*) first find the inter- 
est at 6, then subtract ^ of this interest from itself, the re- 
mainder is the interest at 5 per cent, subtract k &nd the re- 
aainder will be the interest at 4 per cent., and for 3 per 
cent, subtract i and so on to any less per cent; and it will 
give the interest required. 

■. - •^ 

Quettions. — 1. What is the method of casting interest when the rate is 
any other than 61 — ^2. How do you liroceed wh<^ interest at 7 per cent, is 
ieqtiired1-'3. How do yoa proceed when S, 9, 10, 11, or 12 per cent, is 
required? — 4. If the per cent, be less than 6, what is your method? 

EXAMBL£8. 

1. What is the interest of $34-24 for 10 months and U 
days at 7 per cent, per annum? Ans. $2-07 7. 

1)10 months |) 12 days. 



^05 



$34*24 
•052 

6 848 
1712 



})l-78048=:intefest at 6 percent 
29 674= •* "1 percent. 

#2*07-7 22=±interest at 7 per cent 
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3. What is tne interest of $13-41 for 8 moilths and 16 
days at 8 per cent. ? Ans. $0*S1 -4. 

9. What is the interest of $49*25 for 3 years, 3 months 
and 3 days at 9 per cent. ? Ans. $14*44-2. 

4. What is tne amount of $5*98 for two years and 8 
months at 3 per cent. .^ Ans. $6*45-8. 

5. A note on interest for #45*45, was dated April 26, 
1832; what was the amount May 28, 1833 at 4 per cent, 
per annum .^ Ans. $47*43. 

6. What is the interest of $19 for 22 months, at^ 12 per 
cent, per annum ^ Ans. $4- 18 cents 

tJASE. yiii. 

Jin easy method of eaifin^ Interest for any number of days 

Mowing 360 days for a year. 

Rule. — (i) Divide 360 by the rate percent, and thequo^ 
tient will be a fixed divisor for that per cent. — (2) Multip^ 
the principal by the given number of dajrs in^the time^ and 
divide the product by' the fixed divisor and the quotient will 
be the interest in cents. If dollars and cents are named in 
the sum (^) multii>ly and divide as before, and cut off two 
figures from the right of the quotient and the remaining 
figures on the left will be cents. 

^ue9tion». — ^1. What is ^ 1st step in Case 8tb ia caBtins interest for 
any number of days V-2. How then do you j^rooeedt-^. If dollars and 
cents are named in the sum what do you doT 

£XAMP|<ES. 

1. What is the interest of $72 for 90 days^ at 6 percent, 
per annum.' 

6)360 

60 fixed divisor. 72X90=6400-3-602108 cts. or $1 -08. Ans. 

2. What is the interest of $1000 for 60 days, at 6 per 
cent per annum? Ans, $10-00, 

3. What is the interest of $55*50 for 60 days, at 5 per 
cent.? 55*50X60-r72=46|25 or *46i cts, Ans. 

CASE IX, 

To compute interest dueonNotes, Bonds, ^e, when partial 

payments are made, 

RuLX. — (I) Cast the interest up to the first payment; and 
if the payment exceed the interest^ (^) deduct the excess 
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from the principal, and east the interest upon the remainder 
to the time of the second payment. If tne payment be less 
than the interest, (s) place it by itself, and cast on the in- 
terest to the time of the next payment, and so on until the 
payments exceed the interest, then deduct the excess from 
the principal and proceed as before. 

^ettont.— 1. What is the' first step io computing interest oo Notes, 
Boiuis, &c.1-^2. What should ?ou do, when the paymenl exceeds tlie inter* 
est?— 8. What if the payment be lesr tliao the iiiterestl 

SXAMPLES. 

Suppose A. should have a bond against B. for $1166 66 
cents and 6 mills; dated May 1, 1796, upon which the fol- 
lowing payments should be made, ^iz: 



1. December 35, 1796 
3. July 10, 1797 

3. September 1,1798 

4. June 14, 1799 
3. April 15,1800 - 

What will be due upon it August 3, 1801 ? 

Ans. ^337,76. 

Table of operation. — Set down the sum on wtitch tlie iniei'esi is to bo 
cast, with the time, interest and payuieiits in columns thus. 



DoUs. MiUi. 


Months Days, 


166^666 


7 34 


16,666 


6 15 


50,000 


13 31 


333,333 


9 13 


620,000 


10 1 


cust 3, 1801 ? 


15 18 



1 Pri.Tcipiil. 1 Time. | Interest. • 


7T*av«n«nt.-<. 


1 £.<Ct>i>*H. 


1 


DolU Mills 
1166,666 
121,167 


Mo, Da, 
7 24 

6 15 
13 21 ^ 
9 13 

1^ I 

15 18 

lit remainder 
t from the last 

le August 3, 1 
J 


BolU. M. 
45,499 


Dolh. M: 
166,666 

16,666 

50 000 

333,333 


Doth. M. 
121,167. 

245,093 
579347 

IS. 






33,978 
71,616 
49,312 




2 
8 


1045,499 
1045<499 
1045,499 

245,093 


1 




154,906 
40,153 

17,203 

payment 

801 

3 


399,999 
620,000 

220,569 
17,203 

$237,762 Ar 




6 


800 406 

579,847 






220,559 

The la 
Interes 

Sum di 





IM SIMPLE INTEREST. 

9. Supposing a note of 867 dollars S3 cents, dated Jai 
6, 1794, upon which the following payments ^ould be 
made viz • 

1. April 16, 1797 $136,44 cts. 

2. April 16, 1799 319, 

3. Jan. 1, 1800 518,68 
What would be due July 11, 1801 ? 

Ans. 9215,103. 

3. A note for $850, dated May 1, 1825 at 6 per cent., 
has the following endorsments: — 

1 June 1, 1826 - - .- $1^0 

2- Sept 15, « . - . 12 

3. Jan. 1, 1827 - - • 215 

4. July 16, « . - - 10 

5. Nov. 1, " - - - 125 

6. May 1,1828 - - - -. 350^ 
What remains due September 1, 1828? 

Ans. #113,055, 

A Second Method 

Of eomputing interest on Notes, ^e. tahere partial pay* 

ments are made. 

Rule.— (0 Find the amount of the prinpipal £6r the 
whole time; then (^) compute the interest on the several 
payments, from the time they were paid to the time of 
^ settlement, and find their amount. 

(3) Deduct th^ amount of the several payments from the 
amount of the principals the remainder will be the balance 
due. 

QuM^eont.^— 1. What is the Ist Btep4o die SMjnediod of computing in- 
terest ua uotes &C.T — 2. Wliat the 2ii stepl— 3. What the 3d ami laatstept 

EXAMPLES. 

1. A ,note for $850, dated May 1, 13^, at 6 per cent. 
interest, has tlie following endorsments i-^ 

Received June i, 1826 - - - 150 

*' Sept. 15, 1826 - - - 12 

" Jan. 1,1827 ... 215 

" July 16, 1827 - - - 10 

" Nov- 1, 1827 . . - 125 

" ,. May 1, 1828 - - - 350 



A. 
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HowinBcfa remains due September 1, 1938? Ana. $100 91 *d* 

3. Required the balance due on the lit and 3d examples 
in method first. 

Simple Interest in Lawftti. Monet, 

Rule. — (^ Multiply the principal by the rate per cent.» 
and divide the product by 100, the quotient is 1 year's in- 
terest; if months and days are mentioned in the time, (^) 
find 1 year's interest as above, and divide it by the aliquot 
parts pf a year, add the parts together, the turn will be the 
answer. 

QuestUma. — 1. What is the rule for Gasting iolerett in Lawfiil maiMyl 
2. Uow do you proceed wbeu montfas and days are mentioned 1 

. EXAMPLES. 

I 1. What is the interest of £3 6 7^ for 1 year at 6 per cent. ? 
« £. 9. d^ 

3 6 71 

,6 

100)13 19 9(0* 2* 9^irV **»•* 
30 



100)379(38. 
300 



79 
13 



100>957(9d. 
900^ 

57 



* NoTK.i— By this last metbed the baknne due io this example is $12* 
142 m. less Uian by the fonuer meiliod; and the reason for the dtflerenoe i* 
▼ery obvious. By this 2d method, Interest is supposed due only at the time 
of the last payment, whereas by the 1st method it is considered due annually, 
and that the interest of the principal for the first year is to be reckoned a 
part of the principal for the 2d year and so on, and that payments are m'ad(^ 
solely for the purpose of keeping down the interest. This 1 deem correct; 
fur where a note is given without a specified time for payment, the interest 
becomes due yearly. The Courts of Law in- Massachusetts have iisiabli2>h- 
ed the first of these methods for computing interest on Notes, Bonds, &c. 
where partial payments are made and is generally adopted by most of those 
who cast int^est in all States in the Uuion. 

When endorsements are made within the year the last Method may be 
used with propriety, but if made at or after the expiration, of the year, I 
think it erroneous. 
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S. What is the interest of the same sum, yiz« idS 6 Tlfor 
one year, one month, ten days? 
One year's interest, Fractions omitted. 

1 month j\i)2 9 

10 days J)0 2| 

O'rl 

3 Oj-V Ans. 

3. What is the interest of dC 250 15s, for 3 years, one 
month at 6 percent.? Ans. JC46 7 9r\d. 

-. COMPOUND INTEREST. 

Definition. — impound Interest is the P) interest of 
the interest; when interest is not paid yearly it ought to 
become (^) a part of the principal. - 

Rule.— (3)Find the interest of the "principal for one year, 
and to the interest add the principal, this sum will he the 
principal for the second year; thus (-^Vt^ontihue to add the 
last interest and last ' principal togetner, until you have 
found the amount for the number of years required; (.5) 
from the last amount subtract the first principal, and the re- 
mainder is the interest sought. 

Ques/iofM.— 1 . What I5 Conipouiid lnferest1-^2. When inlcrest is not 
paid yearly what Hoes it become? — 3. What is the 1st slep in the Rale! — 4. 
What '\H the second stepl — 5. What is the lust slep? 

EXAMPLES. 

1. What is the compound interest upon 100 dollars for 3 
years, at 6 per cent, per annum? 

100 1st principal. 
j;06_ 

6-00~l St interest.. 
100' 1st principal. 

106-00 2d principal. 

•06 . 



6-S600 2d interest. - 
106* 2d principal added 

112-8600 3d principal, 
•06 

6-741600 Sd hiterest. 
112-36 3d principal added, 
119 101600 3d amount. 
100-000000 1 St pTincipal subtracted. 

Ans. ^flVlClO compound interest. 
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8* What 18 die compoand interest of $ 135 for 3 yean and 
6 months, at 6 per cent, f Ans. $19*663. 

MsTHob Second. 

Rule. — (<} Find what aliquot part the rate per cent, li 
of 100; (^) divide the principal by the aliquot part, or 
parts, and set the quotient, or quotients, under the princi- 
pal, the same as quotients in short division;* (^) add the 
quotients and principal together, the sum is tiy second 
principal; (^) divide the second principal in the same man- 
ner, by the aliquot parts, &c. the sum of the quotients, &c. 
is the second principal; thus continue till you have found 
the amount required; (^) from the amount subtract the first 
principal, the remainder is the interest souaht.. 

Question^.— ^1* What is die 1st step in method 2d, Compomid Interestl — 
2. What is the 2d stepV- 8. What is the 8d stepi-— 4. How theo do ym 
pruceedt— 5. What is the last stepi 

TABLES OF AM^VOT PARTS OP AF RVlTDaED. 



1 per cent, is ji-^ 
St per cent, is jV 
4 per cent, ia ^ 

EXAMPLES. 



5 per cent, is ^ 
10 per cent, is y^ 
20 per cent, ia ^ 



1. What will 112 dollars amount to in 4 years, at 6 
per cent, compound interest? 



5 per cent, is equal to y^ 

1 per cent, is equal to ^ of 5 | 



5 per cent, is equal to -^ 

1 per cent, is equal to ^ of 6 | 

5 per cent, is equal to ^ 

1 pei^ cent, is equal to f of 5^ 

5 per cent, is equal to .^^ 

1 per cent, is equal to ^ of 5 \. 



1 1200 
J. 12? 1 year's int.^ 



int 



118*72 1st amount. 

125*843 2d amount. 
6*292 > '^ 

i^astr^^'^****- 

133-393 id amouiit. 
1,333! 5 4th vrs. in. 



Amount $141; 395 Ans. 



*If the rate per cent, is no aliquot part ofvan hundivd, ose two, or mora 
mittbers that wiltmake the rate par cent, and are aliquot oprts of an hun» 
drad : divide by these nomben, add the quotients, the sum wialie tBe answiw. 



106 



COMPOUNl^ INTEREST; 



2. What is the amouut pf $%:l^ cents for 4 yeairs, af 18 
percent, per annum? . Ans. $S'3dt* * 

S. What IS the compound interest of $33-33 cents 2 yw. 
at 10 per cent.? Ans. $6-99-9t. 

4. What is the amount of 6*66 cents 2 years, at 9 per 
cent, per annum? Ans. $7 -91 -21, 

Meti^iod Third. 

Th€^hir4 and easiest method is by the help of thefoUomtng; 
■■ table i which shews the amount of one dollar for any num^ 
ber of years under 30, at 6 per cent, compound interest. 





yrs, ami,- . yrs. 


anit, yrs. 


amU 






• 


.1 $1-0600 


11 


$1-89829- 


21 


$3-39956 


- 


. 




2 1-42360 


12 


2-01219 


22 


3*60353 






; ■ . 


3 1-19101 


13 


2- 13292 


23 


3-81975 








4 1-26247 


14 


2-26090 


24 


4-04899 


- 


i 




5 . 1-33822 


15 


2-39655 


25 


4-29187 


- 






6 1-41852 


16 


2-54035 


26. 


4*54938 








7 1-50363 


17 


2-69277 


27 


4*82234 








8 1-^9384 


13 


2-85434 


28 


5*11168 








9 1-68948 


19 


3-02559 


29 


5-41838 








10 l-'»084 


20 


3-20713 


30 


5-74349 







Use of the preceding table. 

In the table find the amount of one dollar for the given 
time, and multiply the given principal by the amount of 
one. doUarj the product is the answer. 

EXAMPLES. 

1. What will 50 dollars amount to in 6 years, at 6 per 
cent, compound interest? 

$1 in 6 yrs. amotints to $1'41852X50=$70'926 Ans. 

2. What will 505 dollars amount to in 5 years, at 6 pet 
cent, compdund interest ? $675*801 f Ans. 

3. Whit will $222-22 amount to in four years, at 6 per 
cent, compound interest? Ans. 280-d46t. 



COMMISSION, BROKERAGE AND INSURANCE. 

Definition. — Commission is Q) an allowance of so 
mifph |Per cent, to an agent for transacting business for 
another. , ^ 

Brokerage is (?) an allowance of so much per cent, tea 



CoMMTflsioif Broker.«6i: KHi> Insurajtce. IOT 

person called a broker, for assisting merchants or factors in 
purchasing or selling goods. 

Insurance is (^) a contract by which certain persons, or 

companies, agree to make gooa, losses of property by fire, 

storms, .&c. in consideration of the payment to the insurer 

jf so much per cent, on the value of the property insured. 

Premium is (*^) the sum paid by the owner of the proper- 
ty for the insurance. 

Po/tci/ is (^) the Written contract of insurance. 

The Policy should always cover (') a sum equal to the 
e stimated value of the property insured, together with the. 
jremium; that is, a policy to secure the payment of 100 
€ ollars at 2 per Cjent. must be out for 102 dollars. 

RuLir.— (^y* Multiply the sum on commission, brokerage 
or insurance, by the rate per cent* and the product will be 
the commission, allowance or premium on the same. 

Questions.— I, What ia Commission? — ^2. What n Brokerage? — 8. 
What is Insurance,? — 4. What is meant by Premium? — 6. Wliat isto b« 
understood by PolicyX — 6. What amount should the policy alMavff coverl 
7. What rule have we for th^ir opisratioot 

CXAMPLi:s«.. ^i 

1. At 3^ percent, commission, how much must I allow for 
selling 525 dollars worth of goods ? Ans. ^15*75. 

2. What is the allowance, should I transact business, ta 
the amount of 827 dollars 67 cents^ at 2i per cent? 

Ans, $20-6&-l m 

3. If a broker sell goods to the amount of |J2S64-46, 
what is his demand at 1^ per'cent.? Ans. $42 96*6f^^7im. 

4. What is the premium on 2525 dolls, at 10 per cent? 

■ Ans. ^252-50 

,5. What sum must a policy betaken out for to .cover 
$2525, when the premium is 10 per cent..^ ^ 

- $ 
Policy 100 
Premium 10 

' $ .#■ JPf' cts. i# 

Sumcov'd90 : 100 : : 2525=i:2S05-55 5J Ans. 

3$ Cts. m* 
2805-55-5i at 10 per. cent.=:$280*5WjTrem. 
Proof.-) 280-55-5f ' 

—. % 

^ $2525 sum covered. 






DISCOUNT. 

6. What sum miiit a policy be taken out for, to cover 
1800 doUan when the premium U 10 per cent. ? Ans. $3000 



DISCOUN'l 

Definition. —Discount is Q) an allowance made for the 
payment of any sum of money before it becomes due, and 
n the difference between that sum, due sometime hence, 
and its present worth. 

The present worth of any sum or debt due some time 
hence, is (^) such a sum as, if put to interest, would, in that 
time and at the rate per cent for which the discount is to, 
be made, amount to the sum or debt then due. 

CASE I. 

RvLK. — (3) As the amount of 100 dollars for the time ^iv- 
en is to 100 dollars ^ so is the given sum to its present worth: 
subtract • the present worth from the given sum, the re* 
mainder is the discount. 

^estiont. — 1. What is DUeountl — 2. What is the present worth of 
any Mm due seooe yime hencel— 3. Give the rule fiyr the openuionf 

EXAMPLES. 

1. A. owes B. 1000 dollars payable in one year; A. offers 
to pay the ready money if B. will make discount at 6 per 
cent.: I demand the discount to be madls. 

aoh, doh, doh, dots. 
As 106 : 100 : : 1000 : 943-39W5f Present worth. 

doh, doh, doh, . 

And 100a-94a-39xP^=56 60 ^V discount Ans * 

H, What discount must be. made on 560 dollars due in 9 
months; discount at 8 per cent c per annum .^ 

_ " . Ans. $31-69tWct8. 

♦NoTK— It is thought by many, that the interest of tlie sum lor the time 
is die dijcoont ^lirh oughfto he made; but this is an error. I shall here 
ohseive if B. haadincounfed tlie interest of 1000 dollars for a ^var, the di»* 
(^iht would have been 60 dollars; ~and he would have had but 940 dollara 
ID ready money, which allow him to receive, and put at interest-to a iliinl 

Serao/i ;' ^and^at Hie end of a year he would receive but $996-40 cts. for the 
000 dollars; therefere he receives $^3 60 lens, than Jle would have received 
of A. had it remained in his hands; but allow B. to receive ^943'39rVV 
cents bf A. in ready monejf^ and put it at interest to D. in one year it wmild 
amount to jost 1000 dollars; Tbei^fore by Uiis rule neither iwrty 



EQUATION OF PAYMENT. 10§ 

EXAMPLES. 

d. What is the discount upon 1000 dollars due in a year; 
at 6 per cent per annum? 

Ans. $56-60tW- 

4. What is the discount upon 560 dollars^ due 9 months 
hence; at 8 per cent, per annum?' 

Ana. $31-69t«^. 

5. What is the discount upon 75 dollars due in 3 years; 
at 3 per cent, per annum? 

Ans. 619^jV 



EQUATION OF PAYMENTS 

DEFmiTiON.-^The use of this rule is (*) to find a certain 
time to make a payment of several sums of money at once, 
due at several different times. 

Rule.— ( ) Multiply each payment by the time at which 
it is due; then divide the sum of the products by the sum 
of tile payments, and the quotient will be the equated time. 

Que«£ton«.-rl>What is the usexyt the rule of EqvffUion of PaymenUl 
— 2. Wluu is the rulefor the opferalionl 

^ EXAMPLES. 

1. A. owes B. 100 dollars payable in 9 months; 72 dol- 
lars payable in 6 ^months; and SOO dollars payable in 23 
months: rn what time may A. pay all the notes at dnce, 
that neither party shall not be liable tosufier any harm? 

First payment lOOx 9 months = 900 
second do. 72X 6 months = 432 

third do. 200x22 months =4400 



.S72divbor. 5732 dividend. 

5.732-^372;= 16 nio. ISyVj days Ans, 

2. C. owesD. 100 dollars on demand] 100 dollars in one 
year; 100 dollars in two years; 100 dollars in three years; 
what is the equated time to pay all at once? Ans. li^ yr. 

3. I owe $65*125, to be paid | in 3 months, ^ in 5 months, 
jf in 10 months, and the remainder in 14 months, in what 
time ought the whole to be paid ? Ans. 6f months. 

4. C. owes D. $1400, to be paid in 8 months; but D. be- 
ing in want of money, C. pays hirn^at the expiration of 2 
months $1000; how mucl^ longer than 3 months ought C. ip 
equity, to defer the payment of the rest? ^s. 2^ liio. 



110 BARTER- 

BARTER. 

Bari^r is (i) the exchanging of one commodity for 
another, and directs merchants so to proportion their goods, 
that neither majf sustain loss. 

Rule. — (2) Find the value of the commodity whose 
quantity is given; then find what quantity of the other, at 
the proposed rate, can be bought for the same money. 

i^ie8tions.—-'\. What is Barter? — 2. What is tbegeoeral rule lor its op* 
wationl 

KXAMPLES. 

1. How many reams of paper, at 3 dollars and 50 cents 
per ream must be given in barter for 50 yards cloth, at 5 
dollars and 35 cents per yard.^ Ans. 75 reams. 

$ cts. yds, ^ cts. 

5*25x 50-262-50 value of the cloth. 

$ cts, R^m, $ cts. Reams, 
S-50 : 1 ; : 5^2*50 : 75 Ans. 

2. A. has rum at $1*50 per gallon, and B. has 4 pipes of 
wine, containing 125 gallons each, at $8*50 per gallon, how 
much of A's. rumcan B have for his wine? » 

Ans. 1166$ gallons* 

3. A farmer sold in market 80 bushel^ of .rye, at 62 cts. 
per bushel; 100 bushels corn at 65 cents; 50 bushels oats at 
30 cents; for which he received $40 cash; 60 bushels saU, 
at 60 cents per bushel; 10 quintals of fish at $2*50 cents; 
1 cwt. sugar at $10*40 cents; 5 gallons brandy at $1*25 
cents; and the balance in rice at 4 cents per pound. How 
many pounds of rice did he receive? Ans. 298|lb8. 

4. A. has B's. note for $460, with S months interest due 
on it; and to redeem it, B. gives him 200 bushels oats at 30 
cents per bushel; 150 bushels salt at.$ 1*25 per bushel, and 
the balance in fiourat 4 cents per pound; how many pounds 
of flour does A. receive.** * Ans. 5511 lbs. 

5. A. has cambrick worth $10 per yard, but, in bartering, 
he will receive $15; B. has linen cloth, worth $2*30 per 
yard ready money: at what price ought B. to rate his linen 
to be in proportion with A's. bartering price? 

Ans. $8*46 cents. 

6. A. has linen cloth at SO cts. per yard, ready money, 
in barter 36 cts.; B. has 3610 yards of ribband at 22 cts. per 
yard ready moneys and would have of A. 200 dollars in 



LOSS AND GAIN. Ill 

leady money, and the rest in linen cloth; what r^te doea, 
tlie ribband bear in barter per yard, and how much HHea 
muat A. give B. ? Ans. -26*4 m. rate of ribliand. 

1980! yds. lineo. . 



LOSS AND GAIN. 

Definition.^^Lo«« and Gain is (0 ^ ^^ which discoT* 
ert what is gained or lost in buying and selling goods; and 
instructs merchants and dealers (^) to raise or fall their 
price so as to gain or loose so much per cent. 

This rule is (^) founded on proportion, and the questions 
belonging to it are performed by the Rule of Three, 

Rule. I. — If it be required to know what is gained or losi 
per cent. ; first find what the gain or loss b by Subtraction. 

Then (^) say by tlie Rule of Three^JJireet, As the price 
it cost, is to the gain or loss; so is 100, to the gain or loss 
per cent, ' . 

II. If to know how an article must be sold to gain or lose 
so mueh per cent, ; (5) say. 

As 100, is to the price; so is 100, with the gain added or 
loss subtracted, to tlie gain or loosing price. 

III. If to know what an article cost, when there is gained 
or lost so much per cent.; (e) say, 

As 100 with the gain added or loss subtracted, is to the 
price; so is 100, to the prime cost. 

IV. If to know what would be gained or lost per cent,, 
if goods f sold at sueh a rate, there is gained or lost so much 
per cent, if sold at dnothex rate; (^) say, 

As the first price, is to 100, with the gain added or loss 
subtracted; so is the other price, to the gainer loss per cent 
at the other rate.* 

^uettions. — 1, W4)»t is Loss and Gain? — 2. What does it teach roer« 
chantsl — 3. Ou what is this rule founded, and by what are the quf^tionfl 
perfurmed'?-— 4. What is the rule whien it is required to know what is gain- 
ed or lost per cent.l-^d. -^h-dt is. the rule when it is reqtrired to ksiow 
how an article niusi be sold to gain or lose so much percent.'? — 6. What is 
the rule, when it is required to know what an article cost, when there is gain- 
ed or lost so much per cent.? — 7, How do you find what would he gained 
or kN9t per cent. \t g^mda sold at such a rate, there ia gained or lust so mucii 
per cent, if sold at another ratel 

* Note. — If the answer is 100, tliere is neither gain nor loss; the 
•ets of 100, is gain; the deficiency is loss per cenu 



lis SINGLE FELLOWSHIP.' 

EXAMPLES. 

1 . If I purchase a horse for 960 and sell him again for 
ftf^i what do I gain per cent. ? Ans. 50 per cent. 

$ 

90 
60 

♦ - $ 

60 : SO : : 100 : 50 per cent Ans. ** 

3. If I buy salt for 84 cents a bushel, and sell it for 1*1$ 
a bushel, what do I gain per cent. ? Ans. #'d3iper cent. 

8. Bought 18 cwt. of cneese at 28s. per cwt which I sell 
out again for dild.^erlb. what is the whole gain, and gain 
percent.^ Ans. £4. 4s. whole gain. 

16$ gain per cent. 

4. If goods worth $900 are shipped and come to a bad 
market; what will be the amount, if sold at 15 per cent 
loss? _ Ans. $765. 

i^. How must: I sell tea per lb. that cost me 1 3s. 5d. to 
gain after the rate of Sd per cent. ? Ans. 1 6s. 9|d. 

6. When 40 per cent, loss ^ made on coffee, sold at 12 
cents per Ib.^ what was the fir^t cost? Ans. SO cents. 

7. 1 sold a horse for 60 dollars, and by so doine lost 20 
per cent, whereas I Ought in trading to have cleared 30 per 
cent.^ what was the real value of the horse? 

Ans. #97 50. 

8. If wine, sold at $1*50 cents per gaUon, be 15 per cent, 
profit; what would the gain or loss have been per cent, had 
It been sold at $1-25 cents per gallon? - 

Ans. $4*^16$ loss per cent. 

9. Bought 115 gallons of rum at $1 per gallon: how 
many gallons of water must be put in so as to gain 5 dollars 
by selling it at the same price it was bought? 

Ans. 16i gallons. 



SINGLE FELLOWSHIP. . 

Definition. — Single Fellowship teaches (i) to find the 

gain or loss of each, of several persons, who haye joined 
leir stocks for an equal time in trade. 
Rule. — (^) Sav by proportion ad^ the sum of all their stocks 
is to the sum- of gain or loss, so is each man's particular 
•lock, to his particular share of the gain or loss. 



SINGLE rELL0W9HIP. US 

Proof. — (^) Add the geveral shares of gain or loss to- 
gether, if the work is right, the sum will be equal to the 
sum of gain, ^r loss. 

Questiona.—l. What does Single Fellotoahip t»whV-'2, Vfioii in ib» 
general ruiel — S. What is the method of proof ? 

EXAMPLES. 

1. A. B. C. andD. joined their stocks, and bought 367 bar- 
rels of beef which they sold at $3*75 cts. advance upon the 
barrel; A.'8 stock was 563 dollars; B.'s 646 dollars; C.'s 
894 .dollars; and D.'s 600 dollars: I demand the share of 
each? , 

867 bar. at $a-75 cent8=$1009'25 cents gained. 
562 A.'s stock. 
646 B.'s do. 
394 C's do. 
600 D.'s do. 
•~-— dots. et9» doh, dels, cts^ 
As 2202 : 1009-25 : : 562 : 2o7-683VoV A.'s share 
2202 : 1009 25 : : 646 : 29608^VoV ^.'s do. 
2202 : 1009-25 : : 394 : 180 SS^'^Vi ^-'s ^^' 
220$ : 1009-25 : : 600 : 27500 D.*s do. 



1009 '35 proof. 

3. Three men built a ship which cost 4560 dollars; | of 
her belonged to A.: f toB. : and the remainder to C: 
they agreed to freight her with a cargo of lumber worth 
1370 dollars, in proportion to their shares: and send her to 
the W. 1. She was lost; I demand the loss of each. 

Ans. A. lost $1457-5: B. lost $3333: C. iost$3040-5. 

8. Divide the number 360 into 4 such parts,, which shall 
he to each other as 3, 4j 5, and 6. 

601 
30 
100 
130 J 



> Ans. 



860 Proof. 

4, A. and B. companied; A. put in f 150 and took | of 
thiegain; what did B. put in? Ans. $100 



fU DOUBLE FELLOWSHIP. 

DOUBLE FELLOWSHIP. 

Definition. — Double Fellowship teaches (') tofind tlie 
shares of gain, or loss of several persous, who have joined 
their stocks in trade for unequal times. 

Rule. — (^) Multiply each man's stock by the time it was 
in trade; then (^^) say, as the sum of the products is to the 
gain or loss, so is the product of each man% stock and time, 
to his share of the gain or loss.' 

The method of proof is (^) the same as in Single Fellow- 
ship. 

^ueaUmu, — 1. What does Double Fellowship teach t-^2. What is the 
Ist step in the operatioD V-8. What is the 2d anii last stept — i. What is the 
method of proof T 

EXAMPLES. 

1 . A, commenced trade with a capital of 500 dollars: in 
1 mQnth after, he received B. as a partner, with a capital of 
450 dollars; in 3 month's after this, they received C. with a 
capital of 900 dollars; they traded 4 vears from the time 
that A. commenced business, and gained 3420 dollars; I de- 
mand the gain of each? 

Motk mo. 
A's stock multiplied by* the time 500x48=24000 A.'s 
B's stock multiplied by the time 450X47=21150 B.'s 
C's stock multiplied by the tiipe 900X44=39600 C.'s 



total amount 84750 
amt. dots, doh, ,eU. 

24000 : 968-49HtH A.'s share. 

21150 : 853-48fJ^fJ B.'s do. 

39600 : 1^9801|f|f J C.'s do. 



84750 : 3420 
84750 : 3420 



84750 : 3420 : 

3. A. began trade with a capital of 1300 dollars; he 
traded 9 months and died : B. offered the family to contin- 
ue the business, if they would allow his time to be equal to 
A.'s stock; and divide the gain accordingly; it was so 
agreed, and he continued business ) year and thre^ months 
from the death of A; I demand the shares ef each, allow- 
ing the gain to have been 392 dollars. 

A.'s capital 1300 dbllars, and in trade 2 yeairs. B.'s time 
valued 1300 dollars, and in trade, 1 year and 3 months. 

The heirs of A. bad $241-23,VtVt 

B. #l50-76}f|jf^ Ads. 
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» 

3. B. and D. joined stocks, yiz. 560 dollars each; thejr 
traded ft years, and B. took out one fifth of his stock, and 
the J continued theur trade 3 years longer, and gained 637 
dollars; what is the'fhare of each? 

Ans* B.'s 9393-4814; D.'s $$$$'ilfy. 

4. A« B. and C. trade together; A. at first put in 480 dol- 
lars for 8 months, then put, in 200 dollars more and contin- 
ued the whole hi trade 8 months longer, at the end of which 
he took out his whole stock; B. put in 800 dollars for 9 
months, then took out $5S3,3SS and continued the rest in 
trade 3 months; C. put in $366,666 for ten months, then 
put in 250 dollars more, and continued the whole in trade 
6 months longer. At the end of their partnership they had 
cleared 1000 dollars; what is each man's share ot the gain? 

Ans. $378,837 A.'s share. 
330,453 B.'s share. 
300 J31 C.'g share. 



PRACTICE.* 

Definition. — Practice is a rule which teaches (0 to 
solve such questions hy division, as are solved by compound 
multiplication or single rule of three. 

Table of aliquot parts of a doUar. 

is v= yV ^^'* 
i8= i 



1 


cent is = -ris dol. 


10 i 


cen 


2 


" « = ;jV 


20 


(( 


4 


" ia=^V 


50 


a 


5 


" is=3rV 


25 


a 



I 



is = ^ 
is = I 

Table of aliquot parts of a Cwt. ^, qr. 

1 qr. is=;| cwt. \ 7 lb. is = J qr. 

2 " is^cwt. 1 14 " is =4 «* 

CASE 1. 

When the price is cents and the quantity whole numbers 
Rule. — (s) Write down the quantity, as so many dollars, 



* Note. — ^The rale of Practioe ia not so iisefiil in the present currency 
nX the United States ae it was in- the rorroer currency; but in many inrtances 
it is still a abort aod easy way of finding the price of several things. 
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see what part, the c^nts in the price, is of a dollar, divide 
by that part, and the quotient is the answer. 

qiusHoHt.^l. What does the nile of Practice teachl— 2. What is the 
rule for finding tlie amouut when die price is cents and the quaotity wliole 
Dumbenl 

EXAMPLfiS. 

1. What will 632 yards of India cotton come to, at 35 
cts. per yard? • 1|622-ri=:$ 155-50 Ans. 

3. What is the price of 8472 oranges at 5 cents a piece? 

Ans. $173-60 cts. 

CASE II. 

When the quantity u whole numbers and the price is dollars 

and cents, 

RuLK. — (0 Multiply the quantity by the dollars in the 
price, and work for the cents as in case first 

^U^Uon. — 1. What is the method of operatlcm when the quantity is 
nvbule uumtiers and price dollars and cenul 

EXAMPLES. 

1. What will 33 thousand of boards come to, at 9 dols. 
36 cents per thousand? 

35 cts. =4)33 quantity. 
9 



198 
5-5Q 



#305"50.Ans. 

9. What will 30 barrels of cider come to at 3 dollars 16 
cents per banel? Ans. $48-30 cts. 

CASE, III. 

When the jprice is no aliqtwt part of a dollar. 

Rule. — O) Divide by two or more numbers, whose sum 
will make the number required. 

QuM^ton. — 1, When the price is no aliquot |Sirt of a dollar, wl»t is 
your method of operation? 



-—The quantity being \nritlen down as so many dols. 1 considered 
that 25 cts. were equal to ^ of a dollar, therefore | of the quaiuiiy is ths 
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EXAMPLXt. 

1. What will 632 yaxdi of linen come to, at 80 cts. per. 
yard. 

doU,ets, 
30 cts. =i)632-00 

^"^"^"^^■"^ • 

10 cts. =4 of 30. i&)134*40 cti. price at ^ cti. 

62-20 • price At 10 cti. 

Ans. $186*60 price at SO cti. 

2. What will 642 yards of India cotton come to, at 17 
'ents per yard? 

doh. 



(C 



12*84 price at 2 cts. 

'h of 10. i)64'20 price at 10 cts. 

39*10 price at 5 cts. 

Ans. 9109*14 price at 17 cts. 

CASE IV 

fVhen there are several denominations in the quantity, and 

the price i§ dollars and cents. 

Rule. — (') Multiply the dollars in the price into the 
whole numbers of the quantity; work for the cents in the 
price as in the preceding cases; and for the parts in the 
quantity divide by the aliquot parts of the price of one 
whole number, add the quotients together, the sum is the 
answer. 

^leiUon. — 1. MThen there are several denominations in the qaantity 
and the price is dollars and ceoUi, what is the rule for die operationi 

EXAMPLES, 

1. What win 112 cwt. 3 qr. 14 lbs. of sugar come to, at 
13 dols. 25 cts. per cwt. ? 
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• »6ct».=|)112cwt 
ISdoIs. 



1S44 price at 12 dols. 
3S price at 25 cU. 



$1372 price of 112 cwt. at $12-25. 
For the parts in tlie quantity^ 

dots Ms, % 
Sqri.=|) 12-25 



i41b«. zzi of 8 qr^ i)9-18t price of 3 an. 

1-53 Driccof I4lb«. 



1*53 price 

10-71 price of Sqn. Hlbt. 
1372-00 price of 112 cwt. 

$1382-7 If Angwer. 



TARE AND TRET. 

DsFiHiTioR. — Tare and Tret arei (i) allowances made the 
buyer by the seller, for the weight of the box, cask, &c. 

Tare is (s) an allowance for the weight of the cask, and 
is generally at a certain rate per cwt. or per barrel, &c. 

Tret is (3) an allowance for the waste by dust, and m 
f^enerally at the rate of 41b. per every 104 lb. &c. 

Cloff is (^) an allowance made the buyer for the turn 
of the scales, and is generally at 2 lb. per 3 cwt. 

Gross is (^) the whole weight of the goods, together 
wit^ the cask, or box, &c. that contains them. 

Sttttle is (^) ¥4ien part of the allowance is deducted. ' 

lieat is C) the remainder after all deductions are made. 

QiM«h*on«.— 1. What are Tare and Trtt?'-2, What is Tarel^S. 
What isTret?-^. What is Clcffl--^, What is GrotslS^ What is SuiUel 
— -7. What ia iVMrf? i 

CASE I. 

When the tareis at a certain rate per hhd, 4'C. 

Rule. — (^) Multiply the tare per box, or hhd. by the numr 
ber of boxes, &c. subtract the product from the gross 
weight, the remamder is the neat weight required. 

Questton.— 1. When the Tare ia at a certain rate per hhd. fcc how (fe 
jou find thevKctf weightl 



TARE AND TRET. IH 

CX=iMPLS8. 

1. What is the neat weight of 3 hhd.'of tobacco, weigh* 
ing in all 13cwt. 2 qr. 27 Ib«; tare at 1 cwt. 1 qr. perhhd.? 

cwt. qr. lb, etffL qr, ewt, qr, lb» 
IS 2 27—1 IXSsslO 8 37 Ans. 

, 2. What 18 the neat weight of 910 bags of India sugar, 
each weighing 1 cwt* 2qjr. 20 lb.; tate at the rate of 15 lb. 
per bag? Ans. 1405 cwt. 2 qr. 14 lb. 

CASE II. 

Wlien the tare is at a certain rati per cwt. 

Rule. — Q) If the rate per cwt is an aliquot part, divide 
the gross by the aliquot part,Qr parts,and the quotient, or quo- 
tients will be the tare of the whole, which must be subtract* 
ed. from the gross; the remainder will^ be the neat weight 
required. 

Q^e9ti6n:' — 1. When. Tar§ is at a certaio rate per ewt. bow do you find 

die neat weight? 

EXAMPLES. 

1. What is the neat weight of 19 cwt. 3 qr. 26 lb. gross 
tare at 2 qr» per cwt. ? 

ewt, qr, lb, 
^ qr. = i of 1 c^rt. j|)19 3 26 gross. 

9 3 27 tare subtract. 



An8> 9 3 27 neat. 
Q, What is the neat weight of 347 bags of suear, each 
weighing 2 cwt. 3 qr. 12 lb.; tare at 21 lb. per bag? 

Ans 926 cwt. 1 qr. 13 lb. 

CASE. III. 

IVhen the tare is i^t a certain rate per ewt. and is ne 

aliqyst part. 

Rule. — (^ Say by single proportion as 1121b. is tatho 
rate per cwt. so is the number of lbs. gross to the tare re- 
auircd: which being subtracted from the spross, the remain- 
aer is neat. 

QiufsUon, — 1. When Thre is at a oertajn rate per cwt. and isno aliqabr 
wir^ wiiat rule do yoo have fi>r Che operationl .^ 



if 



^■ 
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XXAMFLBS* 

1. What is the neat weight of S8 cwt. qr. 4 lb. of t<V 
haccoj tare at 11 lb. per 113 IJj^ ? 

ewt, qr, lo, 
S8 4=4260 poandi. 
Ih. lb. lb. 

As 112 : 11 : : 4260 : 41 8 rV? tare. 
2&. lb, /6« cuft, qr, lb, 

4360-^181*1^=3841^^1 neat=84 1 iyVl Am 

CASE IV. 

When tare and tret are allowed, 

RvLi:. — (0 Find and subtract the tare, as in thepreceed- 
ing cases; the remainder is suttle; (2) divide the suttle by 
26 (N. B. T Jt=Vf) The quotient is the tret, which (s) sub- 
tr^ctj and the remainder is- the neat weight* 

Que9tion». — 1. When tare and tret are both allowed what is the lit step 
ID the opentioni— 2. What is the 2d 8tepl->^. What is the 3d 1 

EXAMPLES. 

1. What is the neat weight of 5 cwt. 2qr. of allum; tare 
12 lb. per cwt*; and tret 4 pounds per erery 104? 

ewt, qrs, lb* lb, lb, lb, lb: 

5 2=616 As 112 : 12 : : 616 : 66tare. 

lb, lb, lb, lb, lb, U>. 

and 616—66=550 suttle. 650 -r26 =21^ tret 

lb, tb, lb, ewt, qr, lb, 

and550— .21^=52811 neat,in4 2 24|| Ans. 

2. What is the neat weight of 21 cwt. 1 qr. 26 lb. of rice 
tare 15 lb. per cwt. and tret 4 lb. per 104. 

Ana- IT cwt. 3 or. 15i||J lb. 

CASE V. 

When tare, tret, and eloff are allowed. 

Rule. — (>) Find and subtract the tare and tret as in the 
preceding cases, and divide the remainder by 169, the quo- 
tient is cloff, which subtract, and the remainder is the neat 
weight sought. 

Quettion. — 1. What i» the rale for fioding the neat,* when Utre, trcit and 
eloff are aUowedl . ^ . . 



ALLIGATION. 



BZAMPLSS. 



iH 



cwt 



1. What is the neat weight of 10 twt.; tare 14 lb. per 
Ft. 5 tret 4 lb. per 104; and cloflf 2 lb. per every S cwt.? 
10 Cwt. = 1120 lbs. 



t'A = 



1 



rU 



sIt 



1 

lY 






1120 
14Q tare sub» 



980 
37 1 tret sub. 



MS 

' 5f clofF sub. 



938 lbs. neat.=8 cwt. 1 qr. 14 lb. 

[Ans 

S. What is the neat weight of 12 cwt. 2 qr.; ta*e 7^1b 
per cwt. J tret 4 lb. per 104; clofF 2 lb. per 3 cwt.? 

^ Ans. 11 cwt. qr. 24t lb. 



ALLIGATION. 

Depinitjixn.— Alligation is (*) the method of mixing 
two or more simples of difiereiit qualities, so that the com- 
position may be of a mean or middlie quality. It is (>^) of 
two kinds, Medial and Alternate, 

'. ' Alli0ation Medial, 
- Alligation Medial ii a rule made u«e of (^) to hnd the 
price of a compound of several things mixed together; the 
pricesof the ingredients and quantities being known. 

Rule.— C'*) As the sum of all the quantities, is to the to- 
tal value of all the quantities, so is any part of the mixture 
to the price of that part, 

^ueaUons.-^^l. Wbal U Alligation'? — 2. Of how ioanv kinds h AlHgatiori^ 
QTui what are Uml-^. For what is ■Alligation Medial luedl-^. What 
18 the ru/e? -. ' 

EXAMPLES. 

.1. A farmer mixes 4 bu. of blighted corn at '42 cents per 
bu.; 6 bu. of oats at -83 cents; 5 bu. of barley at '96 cents j 
and 1§ bu. of potatoes at -i^O cents per bu.; what ia one bu. 
of the mixture worth ? 

L 
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ALLlGATlOIf. 


Com 4 
Data 6 

Barley 5 
Potatoes 1& 


ftt 
<< 


ett, D.et94 

•42=1-68 

•8S=l-93 

•96=4-80 

'20=^*00 



.1. 



As 90 11-46 i : 1 : 98} Atts. 

S. A trader mixes 60 gallons of mm ttt '90 cts. with 62 
gal. at «80 cts.; 40 gal. at •45ct8«} and 10 gal. of water; 
what is 10 eaL worth? Ans. $7*06t cts. 

3. A tra&r mixes 1 cwt. of sagar at 10 dollars per cwt« 
with 3 cwt at IS dollars, aiui i|dds 40 lbs. of sand to the 
kiuzture; what is the value of 1 cwt. of the mixture? 

Ausi $ia*>55t. 



AtLIOATIOH AlTEBNITE. 

DsFTHiTiov.-^Alligation Alternate is a rule made Use of 
(1) to find the quantity of any number of simples, whose 
prices are given, that w^ make a mixture worth a certain 
price, therefore it is the reverse of alligation medial, and 
:^ay be proved thexeby. 

CASE L 

RvLC. — (2) "Write down the prices of the several simples 
in a column, one above the other^ beginning with the leasts 
&c. (^) on the left of the column draw a perpendicular 
line, and on the left of the line^ write down the price of the 
mixed quantity; then (^^ connect with a curved line each 
of the simples which isiess, with one that is greater than 
the mixed quantity; and (^) set the difierence between the 
least simple (and price of the mixed quantity) against the 
simple that is largest; and the difference of the lareer against 
that which is less, &c. After having connected each sim 
nle that is less with one that is greater, and fonnd the dif- 
ferences, the figures standing against each simple will ex« 
press (^) the quantity that must be taken of that price, to 
form a mixture of the price intended. 

-QnCiltotM. — 1. For what is AIIi|atton Akemate U8edT^2. Wliat w the 
Ist step in the rule Case Istl— 3. Whnt the 2d stepl— 4. What the 3d stepi 
6. What the 4th 1.— 6. After finding the difiieMMiBS* what wiii duee figaras 
scaadiayagaiiift-each.Biiiiple expnm^ 



ALUa/LTION. 



ISS 



EZAMFI^EB* 

1. A fjEmner would make a mixture of corn at '50 oeote; 
oatfl at *^ cents; barley at '90 cents; and potatoes at '30 
cents per bushel: I demand the quantity of each that must 
ba taken t;hat the mixture may be worth 'SO cents per bushel. 

.p «i r 20 1 60 bushels of potatoes, ] will make 
6,^ I cts. . 25 1 ^0 bushels of oats, I a mixture 
^ Vl '^^1 ^i ^ bushels of corn, [worth '30 
^ ^ C 90 J 10 bushels of barley, J cts. per bu. 

Proof by aligaiion medioL 

Bushels 60X'20ct8.=:^12?00 

20X-25ct8'=a 500 

5X'50cts.=e 2-50 

10X'90ct8.= 900 






huh, 
1 



eU, 
-30 Ans. 



As 95 : $5J8-50 

The fir$t example linJced' another way. 

•i * • f ^^ ^ ^^ bushels of potatoes,^ will make 

fi,;§ lets, j 25->N I 60 bushels of oats, I a mixture 
s V9 '30 ] 50— > 10 bushels of corn, f worth -SOcti. 






•30 \ 50- ' 

90—^ 5 bushels of barley, J per busheL 

Proof by aligation medioL 

Bushels 20X'20cts.=^4*00 

60X-25cts. =15-00 

10X-50cts.= 500 

6X'90cts. = 4-50 



As 



1 



eti, 
*30 Ans. 



95 : l>28-50 ; 

8» A seller of wines would mix wine at *90 cts. *90 cts. 
'70 ctSi '60 cts. and *50 cts. per gallon; and take such a 
quantity of each, that the mixture may be worth '85 cts. 
per gallon; I demand the quantity of each that may be 
taken. 

This question admits of a variety of Unkings, 

-cts. 
5 r 

^ Am. 



k-S I cts. 



/50- 
60- 



^ 



70 — ^ 1 5 
80-s. 1115. 
90-^-'-'-^ 85+25+16+6= 



5 
5 
5 
5 
L80 



at 
at 
at 
at 
at 



•50 
•60 
•70 
•80 
•90 



NoTx.— ^uestiooain this rale admit of a great variety of answen, aocor* 
ding to the' inaiiner of their beiag iiaked together, and ^t the value of tha 
nixtuTB will ha the same. 



IM ALLIGATION. 

CASE IL 

When the fMxture is limited to a certain quantity. 

Rule. — (O Find the quantity that will compose a mix 
tureby casenrst: then (*) say by. proportion as the sum of 
the quantities thus found, is to the limited quantity, so is 
each particular quantity found, to the part of that quantity . 

^e$tiona. — 1 . What is the first step in the operation, wlien the mixtare 
is limited to a certain quantity 1 — 2. What ht the aecond and bgt step 1 

EXAMPLES. 

1. A seller of liquors would make a cask of cherry ot 80 
gallons: and would compose it of rum .at 50 cts. and -90 
cts. per gallon, and of water:' I demand the quantity that 
must be ta^ken^ allowing the mixture to be worth -60 cents 
pergallon. 

•? a fe v-fB ( ^ » ^^ ^^ gallons of water. 

" I .ftn I S^>-^ I 80 SO gallons of N. E. rum. 

* '^i ( 90-^-' 60+10= 70 gallons of W. L rum. 

Galls, gaUs, galh. 

As 180 : 80 : • SO : ISiVy of water. ) 

ISO : 80 : : SO : 18y§V of N. E. rum. VAns. 

130 : 80 : : 70 : 43iVff of W. I. rum. J 

CASE in. 

When one of the simples is limited to a certain quaigtity. 

RuLE.-i Finti:the quantities that will make a mixture by 
cas^ first (the simple that is limited must be linked)then36ay^ 
as the quanttiy that stands against the price of the limited 
quantity is to the other quantities taken separately, so is the 
limited quantity to the quantity of each. 

QuMltona. — 1. What is the first step in the operation* when one of the 
-*aiples is limited, to a ceitain quantity 1—^2. What is the 2d and last stept. 

EXAMPLES. 

1. A grocer has 40 lbs. of tea worth *S0 cts. per lb. which 
he would mix with other teas, at '90, 'BO, and '70 cts. per lb.; 
w:hat quantity of each must be taken that Uie. mixture may 
be worth '60 cts. per lb.? - '- * 



ALLIGATION. 




80 f 






t 



The limited quantity 40 ) ^ 
As 1001b. : 960 : 



SO 

SO 
lbs,, eti. proof 
30X«70=fl4'0O 
SOX'dOn 16*00 
20x-90=: 18-00 
40x'30= 18-00 

idffTbsI #60-00 
1 lb. : 60 ct8. Ada. 
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POSITION. 



^ition 19^ (0 ^ rol® which by fabe or supposed numbect, 
I at pleasure, discovers the true one required. It is (*) 



Position 

taken ^ , 

of two kinds, Single'^ind Double, 

JiNOLE POSITION 

Is Q) the working of one supposed number, aaif it were 
the true one, to find the true number. 

RuL£. — ^^) Take any number and perform, the same oper- 
ations with it as are described to be performed in the question. 

Then (^) say as the sum of the errors is to the nven sum, 
so. is the supposed number to the true one required. 

Proof. — (^ Add the several: parts of the sum together, 
and if Jt agree with the sum, it is right. 

Qaestkm^. — 1. Wliat is Position 1 — 2, Of how nany kinds is Positioiib 
and wbat are ttieyl— 4}. What ir Single PonHonl-^A, 'What is the kt 
aitep m tl)e rule?— 6. How then do you prooeed'^~6. What is the method 
^ Proof? 

EXAMPLES. 

1. Two meci, A. and B. having found a bag of money, 
disputed who should have it A. said the half, third, and 
one fourth of the money made ISO dollars, and if B. 6ould 
tell how niuch was in it, be should have it all, otherwise he 
should have nothing; I demand how much was in the bag? 



Suppose WdoOarf^ 


A 


AnB.«180. 






PRoor. 


The half SO 




190 


^ third 2U 




'^. 


— fourth Id 




60=i 


65 r 1% 1 


t 


$ 40=1 


: 00 : 


I9fOAns. SOl.^ 


- 


L» 


IS^Osqgiven sum. 



im DOUBLE POSITION.* 

% A. B. and C. talking of their ages^ B. said his age wag 
once and a half the age of A.; and C. s^alid his age was 
twice and one tenth of the age of both, and that the sum 
of their ages was 93; what was the aee of each? 

Ans. A.'s 12, B.'s 18, C.'s 63 years. 

3. Seven eighths of a certain number exceeds four fifths 
of it by 6; what is that number? Ans. 80. 

4. If /y of the years I have lived be multiplied by 7, and 
I of them be added to the product^ the sum beiitg 2951, what 
IS my age? Ans. 60 years. 

5. A schoolmaster, being asked how m%3iy scholars he 
had, said, if I had as many, half as many, and one quar- 
ter as many more, I should have 264; how many had ne? 

Ans. 96. 

6. I lent a friend a sum of money unknown, at 6 per 
cent, simple interest; at the end of 4*years I received for 
the principal and interest $496; what sum did 1 lend? 

- Ans. S400 



DOUBLE POSITION. 

Double Position is (*) that which discovers the true num- 
ber, or numbers sought, by making^use of- two supposed 
numbers. . 

Rule. — (2) Take any two numberr and proceed with 
them according to the conditions of the question, ^^ 

(3) Place each error against its respective j50»»<ton &r sup-' 
posed number ; if the error be too great, mark it with 4-; 
if too small, with — • . 

{*) Multiply them cross-wise, the first positon by the last 
error, and the Idst position by the first error, 

(5) If they.be alike, that is when both aye greater, or boUi 
less^han the given number, divide the difference of the 
products by the difi*erence of the errors^ and the quotient 
will be the answer; but if the errors be unlike, (^) divide 
the sum of the products by the sum of ih&tTrorSy and the 
quotient will be the answer. 

Quations. — l/Wbat is Double Position! — 2. Wlmt is the 1st step in 
the rtt/c?~-3, Wteil ts the 2d stepl — 4. U liat is the ad step'?— 5. When are 
the £rrors aRu\ to be alikef and if alike, how do you proceed*? — 6. If the 
errors foe unliks, that is, oue larger and die otlier less, how do you proceedl 

■I » ■ ' 

• These two marks or chareters sienify thus: > 3mi*nM*^ ©r'lwi. 



DOUBLE POSITION. 121 

EXAMi>X.E8. 

^1. A man lying at the point of death, left to his three 
sons all his estate, viz. to F. half wjinting 50 dollars; to G. 
one third; and to H. the rest, which was 10 dollars less 
than the share of G. i demand the suin left, and each 
son's share. Ans. ^360. 

Operation. ^ 
. Suppose the sum BOO dollars. Aagio suppose the sura 800 dollars. 

Then 300-^2— SOrzlOO F.*s part. Then 900-^2— 50=i400 F.'s part. 

SbO-r- 3czl00 G.'s part. 900-^ SniSOO G.'a pan. 

G.'s part 100— 10= VO H.'spart. G.'s part SOO— 10=290 H/s part. 

Sum of all their parts 290 Snm of all their parts 990 



300 10— 



X 



•o • 



Error 10— . ^ Error 90^- 

&upp.se. Errors Hairing proceeded wiUi tfie Btippos- 

ed nuaiba*8 accordiog to the conditiuns 
■ of the que£!tio», tiie ium qf all their 
parts laust be subtracted from die 8up> 
900 . 90-f- poeed nuiuber; thus die 290 is sub- 
■ ,' tracted from 300, the suppo^d num- 
;9000 270P0 ieri&c. 
27000 
• — ' Dollars. 



I i i ipO)360Q0(36O Ans. 

The divitor is the sum of the errors 90+- and 10- 

9. There is'a fish whose head is 10 feet long; his tail as 
long as his he|id and half the length of his body, and his 
body as long as bis head and tail; what is the whole length 
of the fish? Ans. 80 feet. 

S. A certain man having driven hia swine to market, viz. 
hogs, sows and pigs, received for them ail £bO', being gaid 
for. every hog 18s. for every sow 16s. for every pig 2s. j 
there were a^ many hogs as sows, and for every sov\( there 
were three pigs; I demand how many there were of each 
sprt.^ Ans; 25" togs, 25 sows, and 75 pigs. 

4. A laborer was hired for 40 days upon these conditions, 
that he should receive $2 for every day he wrought, and 
forfeit $ I for every day he was idle; at the expiration of 
the time he received t50; how many days did he work, 
and how many was he idle? - Ans. wrought SO days. 

idle 10 ** 



l^ EXTRACTION OF THE SQUARE ROOT. 

5. A. «id B. laid oat iequal sums of money in trade: A. 

Sained a aum equal to 1 of his stock, and B.^lost 2^ dollais; 
len A.'s money -was double that of B.'s; what did eaeh 
one lay out? Ans. $600. 

6. A man had 2 silver cups of unequal weight, with one 
coyer for both, weight b oz.; now- if he put the cover on 
the lest cup, it will be doul^le the weight of the greater; 
and put it on the greater cup, it will be three times the 
weight of the less cup, what is the weight of each eupf 

Ans. 3 oz . less cup, and 4 oz; greater cup. 

7. A, and B. have the same income V A. saves | of nis; 
but p. by .spending SO per annum more that A., &t the end 
of 8 years nnds himselx 40- dollairs in debt ^ what is their in- 
come, and what does each spend per annuiii?. 

Ahs. Their income is $200 per annum. A. spends $175, 
and B. ^05 per annum, 

8.~ When firot the marriage1(not wa" tied betwixt my wife and me, 
My age did lien as far exceod, as Uiree times tliree does three; 
But airer ten, andiiatf ten years, vn man and wife had been^ 
Her age cauie up as near to mine, Us eight is. to sixteen. t^y* 

Now Tyre skill'd in numl)er8, Sii}^, what yrer« otirages on tlie-we^ug 

i^ns. air, forty five year* you had be«n. 
Your bride ao nsore thaiLJust fifteen. 



EXTRACTION OF THE SQUARE ROOT. 

Defihition. — Extracting the square root, is (0 the find- 
ing of a number, which being multiplied into itself will pro* 
duce the giTeii number, or i» finding- the root of It square 
humber.* 

Roots 1, 2, 8, 4, -5, 6, 7, . 8^, 9. 

Squares 1, 4, 9, 16, 25, 36, 49, 64^81. 

Hi7LE — (2j Point the given number into periods of two 
fibres eacti; beginning at the place of units, thus 134567: 
If the point happtn to fall upon the last figure, it must be 
considered, as (^) a full period, thus 12345; secondly, having 
pointed the numbers into periods ^f two figures each; (4) 
begin at the left hand, and find the greatest square that can 
be had in that period; place the root thereof in the quotient, 
and its square onder'the first period, subtract it therefrom* 
and to the remainder bring down the next period, and'cafl 
it the resolvend; (^) double the quotient or root, and use it 
fora diviisor; divide the resolvend, omitting the right hand 

* A number is iqiarsd wlien it is multiplied into itteir. 



EXTRACTION OF THE SQUARE ROOT, led 

figure, and place the answer in the quotienty and abo ^t the 
right of the last divisor; (^) multiply th^ divisor by the 
figure last put on its right, (and in tne quotient;) place the 
prodttcufiinder the resolvend, and subtiract it therefrom, and 
to the remainder j bring down the next period; C^^ double 
the right liatid figure of the last divisor, and iTse it for a new 
one; divide the resolvend as before, omitting its right hand 
figure; thus continue,' until the periods are all biought down, 
the quotient is the root sought. 

^estions.—l . What is it to extract the tguare root? — 2. Whjit is the 
Ist step in the operatiosT— 3. How is the last Aware coneiilereti, when the 
point fella upon itt>-4. W4ial is tlie 2iJ stepl— 6. What the 3<l?^-6 What 
the ^hl— '7. What tlm 5th, and last stepl 

EXAMPLES. 

1. The square root of 8749112918 required, 

6X6==^ greatest fiqr.)S7*49l 129(6123 rootpr Answer, 

. 86 • • • 

121)149 
121 



1222)2311 
2444 



12243)86729 
36729 



2. What is the square root of 8896451041 ^ Ans. 94821. 
8. I demand the square root of 10201. Ans. 101. 

4. The square root of 86481 is required. Ans. 191. 

Note. ' " 

if a remainder is left after the periods are all brov^btdown. 

Rule. — (i) Annex periods of cyphers, and continue the 
operation to any exactness;, the root thus found must be 
expressed {^) decimally. 

Qy,e8tion8 — 1. What is the nu^thod -of proce. dbve when there is a re- 
mainder! — 2.H0W must the root be expreesedl "^ ■ 

EXAMPLES. 

1, The square root of 234321 is required. 

Ans. 4840671. 



180 SQUARE ROOT. 

9. The tquare^foot of 345078 it xequixed. 

Ana. 587-94T» 
8. The square root of 490033 is required. 

Am. 700-Oltt 
4. The square root of 943^10 is required. ' 

Ans. S071-aat 
6. The square root of 87643^1 is required. 

Ans. 936l-7t 

6. The square root of 67433345 is required. 

Abs. 8211-7t. 

7. The square root of 40000000 is required. 

Ans. 6324'5t 

CASE II. 

To eaUraet the st^aare root of vihole numbers and decimah. 

Rule. — (') Prepare the decimals by annexing cyphers 
(if occasion require) ^o that a dot may fall on units place 
of the whole numbers, then proceed as in case first. 

Que8tifm.^l, What is the iii6thocl ofextracliog the square rootof whob 
numbers and deeimalsl 

EXAMPLES. 

1. The square root of 1*4384 is required, 

i*4d84(l:32 root Ans. 
X 

22)48 
44 



1^2)484 
484 



2. The square rootof 12*123 is required. 

The decimal prepared 12*1236. 

RoQt 3'48t Ans. 

3. Theiiquare root of 9'181 is required. Ans. S'OSf. 

4. The square root of 20*3331 is required. 

Ans. 4*509t, 
6 The square root of 11 '1111 .is required. 

Ans. 3*3333t. 



SQUARE HOOT. , l$l 

CASE. HL 

To extract the square root of Vulgar Fraetiofii, 

lluLE.'*'^) Reduce compound fractions to simple onety 
mixed numbers to improper fractions, and all to a common 
denominator, and also to its. lowest terms: then (^) extract 
the root of the numerator for a new numerator, and the 
foot of the denominator for a new denominator. 

If the fraction be a surd, that is (^) such au one whose 
root can never exactly he found, (4) reduce it to a decimal) 
and extract the roOt< 

Qu^tffion*.-— l.What is the ltd step U> extract the squnre txmt of Vulgar 
Fractiunsl— 2. What is th9 2d step'!-^. What is a mird? — 4. Uow <k>yoa 
extmct the square root of a surdl 

KXAMFUBS. 

1. The 9quar^ root of |{}| is required, , 

mf =^ i = f Ans. . 

2. Tho square root of 4}f ^^ required. 

' ' 111 =^? A't = .V Am. 

3. The square root of ■ff^'^ is required. tV ^^'- 

S%VAR£ Root Apj^lisd. 

CASE L 

ToJ\n'in a Bfuarefrom any numbef^ and tokno^ hovunany 

Cttipbe vpon a iide* 

RtTLE.— (J) The sduare root of the number given, will 
be the number upoame vide of the square. 

Qtttfstum.— 1. When A fiq|uare is toi)^ foroieid froin Any given oamber, 
hoW do you find the number tliat cau be upon a sidel 

EXAMPLES* 

It is required to lay out 2;5600 square tods of land in a 
tquiue : I demaxid the side of the square that will contain 
^e land. 

V^ 25600 =r 160 rods on a side, 
d. A gentleman purchased dOS5 tiles, for the piirpose of 
paving a square jj^id: Ideqiand the nuiaber tnat can be 
upon a side. 

j^ SQSt&'r^ 06 upon a side. 



153 ^ . SQUARE ttOO'i: APi?i.lKD. 

S. A certain General commanded an army of 49^34 menj 
and the better to secure bis standard, he gave orders to form 
into a square body 4 feet distant: 1 demand the number of 
men npon a side^ and also the ^^uantity of land they 
occupied. ' . 

Ans. 222 men, occupy 17 acres ISO^TyVsV^* 

CASE U. 

Square root applied in finding the area and diameter of 
circles by having the area and. diameter given, 

RjjLc^ — (^) Divide the area by '7854, the square root of 
the quotient is the diameter. 

(2) Square the diameter, -and multiply the square by '7854 
the product is the area. ^ 

Quesiiont. — 1. How do you find the diameter of a circle when tjie area 
is given ?*-2. If the arahietei- be given how do you find the areal 

EXAMPLES. 

L I demand the length of a rope to be tied to a honie's 
neck that he may graze upon 7854 square feet of new feed 
every day, for 4 days; one end of the rope being each day 
fastened to the same stake. ^ 

First circle wjUil contain 7854 sq. ft. 

Second circle will contain 15708 sq. ft* 

TMrd'circle will contain -. 5Q565{ sq^ ft. 

Fburth circle will contain 81416 sq. ft. 

--'■■*... A . . ' 

- . ," ' . . ■ ■ K < ^ "^ 

tq.ft* " ^ diam. fi^ 

,7854-r^7854=j\/l0000^l0Q -r J ±=60 first rope. 

15708 -r •78M=^/20000== I41t^i==70 6 «ec. rope. 

•■•••. - * 

23662-T-7854=v^30000=173t-^J=86-5 third rope 
31416~-7854= ^'40000=200 -^J—IO^ fourth rope- 



SQUARE ROOT APPLIED. * ^ ISS 

.NoTX.*7-The following figure will serve to illiwtnite the idea; earli riog 
in the figure contains an equal area, viz. 7854 square jTcet. 





The first day the horse wiii graze 
from the centre to 1; the Bccond 
day to 2; the third day to 8 ; and 
the fpiirth day to 4; and will each 
(lay gr.ize on the sauie quantity o( 
tiew feed. 
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2. Required the difference between the area of a circle, 
whose radius (or semi diameter)is 50 yards, and its greatest 
inscribed square? Ans. 2854 yards. 

8. A. B. C. and D. purchased a larce grindstone, the di- 
ameter of which was 200 inches; they agreed that D. 
should wear off his share first, and that each man should 
have it alternately till they had worn off their shares; how 
much must each man wear off round the stone .^ 

Ans. D. ISh; C. 16; B. 20^; A. 50 inches. 

Note. — Rule for the operation of the above. 

Divide the squar-e of the diameter by the number of raen, subtract the 
quotient from the square, and extract the sqnaiie root of the remainder, 
which is the length of the didmeler, after the first man has ground his share; 
this work being repeated by subtracting the same quotient from the remain- 
der, for eveiy man to the last; extract. the sMjuare root of the reinaindei-s, 
and subtract th )se loots fiom tlie (Jiamelers, one after another; the seveial 
remainders will lie the answer. 

Note. — The preceding figure represents the grindstone, 
and the four rings each man's share in the same. 

CASE III. 
Square root applied in finding sides totriar^les. 

TH£OR£M. .FIRST. 

The base and perpendicular given to find the hypothenuse. 
Rule. — (i)Square the base and perpendictilar, add the 

M 



IS4 . " SQUARE ROOT APPLIED. 

two squares together, extract the root of their sum: tha 
root is the hypothenuse. 

Qucfftofi. — 1. When thp ht»»% and perpendicular ate given, how do 
you fiiid the hypothenutef * 

EXAMPLES. 

1. A man wishes to make a ladder, that will reach from 
the eaves of his house, to the ground, 12 feet from the 
house; the eaves of the house are 30 feet from the ground; 
I demand the length of the ladder. 

B. A. and A. C. given to find B. C. 
B 20X20=1400 

12X12=144 ft. 



19 

O 




-^544=23-St B. C. Ans. 



A 



THEOREM SECOlfO. 

The base and hypothenuse given to find the perpendictdar, 

RtTLE. — (*) Square the base and hypothenuse; subtract 
the least from the greatest; extract the root of the remain- 
der; the root is the answer, or perpendicular. 

^ueetion, — I . When the bate and hypotheimee are given, how do yoa 
find tlie perpendicuiarf 

EXAMPLES. 

1. What is the height of the eaves of a house that re« 
ouires a ladder 23'3t feet long to reach from the ground to 
the same; allowing the bottom of the ladder to, stand 12 
feet from the bottom of the house ^ 



CUBE ROOT. 

A. B. and A. C. given to find C. B. 
A. B. 23-3X23-3=:&4a-89t 
A. C. 12x12 .=144- 

ft. ft. 

V398*S9=:19-9t, or 30 Am. 




A n c 



THEOREM THIRD. 

The kypothentue and perpendicular given, to find the ba$e. 

AuLE. — (0 Square the hypothenuse and perpendicular, 
aubtract tb&less from Ae greater, extract the root of the re- 
mainder: the root is the answer, or base. 

Qu««fton.-^l. WheD the hypothenuse and perpendicHlar aie given* 
how do you find the bcue? 

EXAMPLES. 

1. Hypothenuse 2$*St} perpendicular 20; required the 
base. Ans. ll*9t, or 12 ft. 



CUBE ROOT. 

Definition. — A cube b (O the third power of any num- 
ber: that isy any number multiplied by itself, and that pro- 
duct again by the same number, produces a Cube; thus (^) 
9X9=81 x9z=729 the cube; and 9 is the root. 

EXTRACTION OF THE CUBE ROOT. 

The extraction of the cube root is (3) the finding of a 
number which has been multiplied three times by itself. 

Rule. — (^) Separate the number into periods of three 
figures each, beginning in units place; thu8,q 4 33 i 34s 7 ; (^) 
find the greatest cube in the first period, place the root in 
the quotient, and its cube under the first period; subtract it 



1S« CUBE ROOT. 

therefrom, and to the reqnainder bring down the next peri* 
od, which call the dividend, or resolvend; (^) find a divis- 
or hy multiplying the square of the quotieiit by 500, seek 
how many times the divisor is contained in the resolvend, 
and put the answer in the quotient. 

To find the svbtrahend, 

C) Multiply the divisor by the last quotient figure, and 
place the product under the last dividend (units under 
units, &c. :) then (s) square the last quotient figure, and 
multiply the square by the preceding figures in the quo- 
tient, and the last product multiply by 30, and place this 
product also under the dividend (units under units, &c. :) 
then (^) cube the last quotient figure, and place its cube 
under the dividend, also (units under units, &c.) (lO)add the 
three numbers (which have been placed under the dividend) 
together, and subtract their sum from the last dividend; and 
('!) to the.reiuainder bring down the next period of figures, 
and proceed as before, until aU have been brought down, 
and the quotient is the root. • ^ 

Proof. — (*2j Cube the quotient, or root, add in the re- 
mainder (if there is any) and the sum will be like the given 
cube if the work is right. 

QuesUona. — 1. What is a cubel— 2. Give an example. — 3. What is the 
extrac:.fon of the cube root? — 4. What is tlie 1st step \h the operatiooT — 
6. What the 2d'?— 6. What the Sd%—7. What the 4th 1-^. What the 5th 
Btepi— 9. What the eth?— 10 What then do you del— 11. How do yott 
tlien proceed? — 12. What is the method of proof 1 

EX41MPLES. 

1. The cube root of 33076161 is required. 

, 3X3X3=27)3307616i (321 root Ans. 

^7 • • 



JstDivis. 8X8X300=2700)6076 Istdivid. or resolvend. 

5400=^700 X 2 =5400 

860z=2 X2 X3 X30= 360 

9-2x2 x2 = 8 



5768 the 1st subtrah'd 5768 



CUBE ROOT. 1S7 

td Di. 82X83X800=907200)908161 second dividend. 

807200=907200X1=907200 

960s:l X 1 X 32 X 90=960 

IsslXlXl c= 1 



808161 second 8abtra.90dl6l 



Note. — In the above example I first found the maleit cube, that was in 
tlie first period, viz. 27 and its root was 8, whicli I put In the quotient, and 
the cube I put under the first period, and subtracted it therefrom; and to 
Uie remainder (6) I brought down the next iieriud of figures, viz. 076 ; 
which completed m^ first dividend or resoivend. Then for tlie first divisor, 
I 8(|URred the quotient or root, and multiplied the stinare by 800, which 
gave me 2700 for the first divisor; 1 found my divirar was contained in the 
dividend but twice, which 1 put in the quotient. Tlien for the subtralieiid 
I muhiplied my last divisor, viz. 2700, by the last figure in tlie quotient, vis. 
2, which^product I put amkr the last dividend; and 1 also 8c]uared the last 
figure in tlie quotient, viz. 2, and multiplied its square by the precediitf 
figure in die quotient, viz. 8, and that product ag.iin by SO, and put thiS 
last product under die dividend; I then cubed the last figure in the quotient, 
viz 2, and put its cube also under tins dividend: I tlien found tHe miiu of the 
three last numbers (standing' under tlie dividend ]l and subtracted their sum 
firum the dividend; and to tbe remainder, viz. S08, 1 brouglit down the tuatX 
mad last period, viz. 161, and proceeded as belbre. 

2. The cube root of 1728000 is required. Ans, 120. 
8. The cube root of 997002999 is requiied. Aus. 999. 
4. The cube root of 96706L696i8 required- Ans. 716. 

NoTE.-~>When tliere is a re/iiainder after the periods of figures art 
brongiit down, annex periods of cyphers (three at once) and point the root 
for decimals, and proceed as far as yuu please in decimals; or you may find 
a denominator to the remainder by the following Rule, viz. Square the root 
and multiply the square by 3; then multiply the root by 3; add tlie twopnu- 
ducts together, and their «um is a denominator to the remamder, which mic- 
tion mu^t be anuexed to the root to make it complete. ' 

CASE ir. 

When thei'e are iecimah annexed to integers. 

Rule. — (») Prepare the decimals that a point may fall 
upon units in the integers, then proceed as in case first. 

QuMfton. — 1. Ho IV do you extract the cuht root when tlier» ara «vhpto 
numbers and decimals ? 
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SXAMPI«£B. 

1. The cube root of 1780-360128 is required. 

' Ans. 12-12. 
3. The cube root of ISl 5-848 Ig required. 

Ans. 12*2. 
3. The cube root of 1*442897 is required. 

Ans. 1*13. 

CASE III. 

To extract the cube root of a vulgar fraction. 

Rule. — (') 'Extract the root of the numerator, for a new 
numerator; and the root of the denominator for a new de- 
nominator; if the fraction be a surd, that is^ one whose root 
cannot exactly be found, (^) reduce it to a decimal and ex- 
tract the root. 

Questiom. — 1. How do you extract the cube root of a vulgar fraction's— 
2. If the fraction be a surd, what ia the iiiethodi 

EXAMPI/ES. 

1. The cube root of }f3| is required. 

V 1 3 31 1 1 Ana ' 

2. The cube root of //A ^s required. Ans. -f^. 

case' IV. 

To extract the Cube Root of mixed numbers. 

Rule. — (») Reduce the vulgar fractions to a decimal, an- 
nex it to the integers, and proceed as in case second. 

Question. — 1. What is the rule, for extracting tlie Cube Root of mixed 
numbers. 

Cube Root Applied. 

CASE I. 

Cube root applied in finding the solidity of globular figures, 
by having the diameter and solidity of one given. 

Rule. — Globes are in proportion to one another Q) as 
the cubes of the^ir diameters; therefore (*^) cube the diam- 
eter of the §iven globe, artd also of the required globe; and 
<hen say as the cube of the diameter of the given globe. 
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is to its solidity, so is the cuiie of the diameter of the re- 
quired globe to its solidity. 

Questions. — 1. In what pioponion are Globes to one anothert — 2. Hav- 
ing the diameter and solidity of a given Gtot)e, bow do you find the solid* 
ity of a required Globel 

EXAMPLES. 

1. If a cannon ball 6 inches in diameter weighs 25 lb. I 
demand the weight of another of the like metal, whose di- 
ameter is 3 inches. 

6X6X6=31 6 the cube of the given diameter. 
3X3X3= 27 the cube of the required diameter. 

As 216 : 251b. : : 27Ib. : 3*12tlb. Ans. 

2 If a ball of s^ver 12 inches in diameter is worth $600; 
I demand the value of another ball, whose diameter is 
15 'inches. «1171-87t Ans. 

CASE IL 

Having one side of a cubical figure given^ to Jind thi side 
of another, that wiU contain 2, 3, 4, 5, or 6 Hmea as much 
as the given one. 

Rule. — (') Cube the given side, then multiply the cube 
by the number mentioned in the question, ^if three times as 
lapse, multiply by 3, &c.) the cube root of the product 
wifl be the side required.* 

Qu£$Hon. — 1. Having one side of a cubieal figuie given, bow do yoa 
find ilie side o{ another that will contain 2, 3, 4, 6 at 6, &c. times as inudi 
as the given onel 

EXAMPLES. 

1. There is a box that is 3 feet high, 3 feet long, and 3 
feet wide; I demand the side of another which shall con<a> 
tain 4 times the quantity. 

3X3X8=27x4 =Vl08zz4-7 nearly, Ans. 

2. There is a box that is 4 feet wide, 4 feet high, and 4 
feet long; I demand the side of another that shall cont^ 
\ of the quantity. Ans. 2 feet. 

^ Note.— 'If it is required to make one which is 2, 8, 4, 5 or 6, &c. 
times less than the given one: divide the cube of the given side by tlie num- 
ber mentioned in the question, aiidextiact the root of the quotient; llie root 
is the auswer sought* 



#' 
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PROBLEM III. 

To find the $ide of a cubical box that shall contain a quumti' 

ty equal to any given solidity. 

Rule.— (1) The cube root of the given soliditv is tbe 
side of a box that will contain the same quantity. 

QtUMtUm. — I. How do you find the side of a cubical box that shall con- 
taiD a quantity equal to any given solidity 1 

EXAMPLES. ^ 

1. There is a cylindrical cistern that contains 8204 solid 
inches; I demand the side of a cubical box> that shall con- 
tain the same quantity. 

VS204=14-74t in. Ans. 
3. The side of a cubical cistern, that shall hold just as 
much liquor as a cask whose solid content is 25dl9'1196 
inches, is required. 

V25519-1196=29-44tin. Ans. 
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The former currency of Neto^Hammhire^- Vermont, J\ias» 
saehuaetts, Connecticut^ and Rhoae-'Island, reduced to doU 
lar$i centSy S^c. 

When the sum to be reduced is pounds only. 

Rule. — (») Annex a cypher to the pounds, divide by 3, 
the quotient is dollars; if there is a remainder, annex tnree 
cyphers, continue dividing, the quotient will be dimes, cents, 
and mills; 6 shillings is equal to 2%=T?r i^lXlO-r3=3-833. 

^ettion. — 1. How do you reduce tbe former currency of the N«w- 
En'gland Stutes to dollars, cents, and mills, when tlie sum is poundsl 

EXAMPLES. 

1. It is required to reduce 621 pounds, into dollars, &c. 

6210-^8=^2070 Ans. 

2. It is required to reduce iS19 into dollars, dimes, cents 
and mills. £ 190* 000^3=$ 63- 338t Ans. 

3. It is required to reduce £121 to d'oUais, dimes, cents, 
&c. Ans. $408-333t. 

4. It is required to reduce £16 to dollars, dimes, cents, 
«ic. Ans. i53*S88t. 
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When the ium to be reduced consiatB ofpininde, ehiUingt, 

pence and farthings. 

Rule. — (i) To the pounds annex half the number of 
shillings, and two cyphers in decimals, if tlie shillings are 
even; if they are odd, annex the greatest even half, and 5 
tenths and one cypher in decimals, and divide by 3, the 
quotient is cents; if there are pence and farthings in the 
sum, (2) reduce tiie pence to fartnings, observing to increase 
the sum by 1 if it exceed 13, and by 2 if it exceed 37; add 
the farthings, thus increased, in the place of tenths and 
hundredths, divide the whole by 3, the quotient is cents. 

^muiions. — 1. If there are shillingi in the given ram, what is the meth- 
od of operation!— 2. If there sue pence %adfarthing$ in the rain» bow do 
yoa proceed 1 

EXAMPLES. 

). Reduce £S 10s. lUd. to dollars, cents, and mills. 

35*00 
•48=1 lid. 



35-48-rS=^ll-826t Ans. 

3. Reduce £17 198. ll|d. to dollars, cents, and mills. 

179-50 
•49 



-179-997-3=»59-999t Ans. 

To change dollars, cents, ^e, to the former currency of 
New-Hampshire, Vermont, Massachusetts, RhodelsCand^ 
and Connecticut, 

Rule. — WTien the sum to be reduced is dollars; (^) mul- 
tiply the dollars by 3, double the right hand figure of the 
pfoduct for shillings, the remaining figures are pounds. If 
the sum to be reduced is dollars, cents, and mills, (^) mul- 
tiply the whole by 3, point off 4 figures from the right for 
decimals; the rest of the product is pounds; (note, if mills 
are not named in the sum, three figures only must be point- 
ed off;) find the value of the decimal part (s) by malt^)ly- 
iug by %0, 1.2 and 4; observing (^)'to point off for decimals 
each time of multiplying; and the sums standing on the 
left of the separatrix wiU be (^) shillings, pence and far- 
things. 

Q^estMm*-^l» When the sum is dollars, how do you change it into the 
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ibnaer currency'!— >2. If tiie sunk to be reduced is dolkirs, cetitf, and mins 
wliut is the inetluxll — S. How is the value of the decimal fouud'!^-4. What 
iitu Ut ofaiervedl — 6. What will lliose suiiuoQtiie left of the sepai'atrix be'' 

EXAMPLES. 

i. It is required to reduce $251 to lawful money. 

25lx8=i:75 6s. Ans. 
8. It is required to reduce $9529 to lawful money. 

9529X3=£2858 148. Ans 

3. It is required to reditce $192 to lawful money. 

192X3:=:£&7 12f. Ans. 

4. It is required to reduce $999 to lawful money. 

£299 14s. Ans. 

5. It is required to reduce $99*67 cts. to lawful money. 

99-67 
3 



29-901 
20 

18020 
12 



•240 £291. 18s. jVir Ans. 
It43j:equired to reduce $67-90 to lawful money. 

Ans. 201. 7s. 4id. 

7. It is required to reduce $99^99 to lawful money. 

Ans. 291. 19«. Ulfd. 

8. It is required tojreduce $61*276 to lawful money. . 

Ans. 181. 7s. 7ltd. 

To reduce the former currency of New-York and North 
Carolina to doU, cts, Sfcand the contrary. 

Rule. — (H Prepare the sum to be reduced exactly as in 
New«-Hampsnire, Massachusetts^ &p. and divide by 4 in- 
stead of 3, the quotient i& cents; a dollar in Ncw-Voxk is 
equal to ( ) 8s. 3^=^ £lXlO-^4=^$2-50. 

'Qy£9Uon». — 1. What is the method of reducing the former currency of 
NewoYork and North-CaculiBa to dob. cts. &c. V-2. What ia ft dollar in 
New York equal tol 

EXAMPLES. 

1. Reduce £9 16ti. to dollars^ and cents, &c. 

98-f-4=$34*50 Act. 
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% Reduce £230 lOs. to dollars, and cents, &c. 

2S05-^4=$576'35 Ans. 
9. Reduce £219 15s. 4id. to dollars, cents, &c. 
2197-50 
•13 



2197-68-r4=«i549-42 Ans. 

4 A merchant in Boston purchased 1200 barrels of flour 
in New York at £2 10s. per barrel; paid freight at 33 cts. 
per barrel; what does it stand him at r Ans. $7896. 

5. Reduce £419 lOs. to dollars, cents, &c. 

$1048*75 Ans. 

Change dollars ,' ^c, to New- York and NorthrCarolina 

currency. 

Rule. — O) Proceed as in New-Hampshire currency, &c. 
only multiply by 4 instead of 3; the value of a dollar is 
equal to four tenths of a pound. 

^eatum, — 1. How do yuu change dollars &c. to New-York and North- 
Carolina Currency'! 

EXAMPLES. 

1. Change 842 dols. to New-York currency, &c. 

842 
4 



£33G 16s. Ans. 
2.- Change 9114-25 to North-Carolina currency, &c. 

Ans.'£4i 148. 

New-Jersey i Delaware^ Pennsylvania^ and Maryland cur- 
rencies reduced to the present currency cf the United 
States, and the corUrary, 

Rule. — (*) Multiply the given sum (if it is pounds only,^ 
bv 8, and divide the product by 3; the quotient is dollars. 
If the sum is pounds, shillings and pence, (^) reduce the 
whole to pence, and add one ninth of the whole to itself, the 
sum will be cents; a dollar in these States is equal to (J^) 7s. 
6d.,or f of a pound. 7s. 6d.=90d. ^Va^S. £1x8-^3= 
$2-666. 

^ Questions. — 1. IIow do you reduce New-Jersey, Delaware, Penoaylvii- 
Dia, and Muryland curf^ncies to tbe preBeot currency of the United-Siatet 
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when the sam is ponftds only? — 2. What is the method of reduction when 
the ram is pounds, shillings, and pence 1«— 3. What is a dollar in these 
Stiuei equal to? 

EXAMPLES. 

1. It is required to reduce £942 to dollars, &c. 

94a 

8 



3)7536 

$2512 Ans. 
2. It is required to reduce £961 19s. lOd. to dollars, &c. 

Ana. 1^2565-31 cts. 

Reduce dollars^, ^e. to the former currency of New-Jersey, 
Delaware, Pennsylvania, and Maryland, 

Rule. — (i) If the sum is dollars only, multiply by 3, %nd 
divide by 8, the quotient is pounds; if the sum is dollars 
and cents, subtract one tenth of the whole sum from itself, 
the remainder is pence. 

Questwn. — 1. What is the rule for reducing dollars, &c. to the former 
currency of New-Jersey, Delnware, Pemipylvania, and Maryland! 

EXA'MPLES. 

1. Reduce 628 dollars to Delaware currency, &c. 

628x8-r8— £235 10s. Ans, 

2. Reduce 2512 dollars to New-J^ersey currency. 

Ans. £942; 
S. Reduce #2565-20 to Maryland currency, &c. 

TV)a565-20 

256-52 subtract. 



12)230868 
20)192.«i9 



£961 19s. Ans. 



4. A merchant of Portsmouth purchased 545 barrels of 
beef at $12-50 per barrel, and sent it to Philadelphia and 
sold it there for £5 10s. per barrel; deducted the freight at 
SO cts. per barrel, and laid out the remainder of the money 
in flour, at £3 10s per barrel, and sent it to Portsmouth, 
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tnd paid 30 cts. per barrel freight; and sold the flour in 
PortBDiouth for 111 dollars per barrel; how much flour did he 
purchase, and did he gain or lose by the bargain, and how 
much? Aus. Purchased 331 f^^ baf. flour. 

Gained $fLSbl'19^^. 

South Carolina and Oeorrta ewrreney reduced to dol$, ct$» 

and the contrary. 

Rule. — If the sum to be reduced is pounds, (i) multiply 
by 30, and divide by 7, the quotient is dollars; (a dollar in 
South Carolina is equal to (^) 4s. 8d. or seven thirtieths 
of a pound;) if there are shillings and pence, &c. reduce 
the whole to pence, annex two cyphers and divide by 56, 
the quotient is cents. 4s. 8d.=:56d.=^'^'V=3'ff> ieix30-i-7 
:x^4-28t. 

(Questions* — 1, Wliat is tlie rule fot- redacing South Gnrolina and Geor- 
gia curreitcy to dolk. cts. &c. M'lifii the sum T8 4x>iuk1«'!—- 2 U'hat is a doll 
equal to in South Pirolinal S M*hn« Fstlie method of reduction, wlien 
there ate shlliugsand pe<ice in the f um? 

EXAMPLES. 

1. It is require'! to le duce ^'56 to dollats, Ifcc 

5fi 
30 

7)1680 



$340 Ans. . 

9. It is required to reduce £%i to dollars, &c« 

Anil f^Qi. 

«. Reduce £2a 9s. 4d to dollars, &c. Ans $96-28 V 

Dollarsy ^c. reduced to Georgia and South Carolina cur' 

riency. 
Rule.— (0 Multiply dollars by 7, and divide by 30, the 
quotient is pounds; if there are cents in the sum, multiply 
by 56, reject two figures from the right of the product, the 
rest of the figures are pence. 

quesUon.'-l. How do yOu reduce dolb. &c. to Georgia and South Car- 
olina currency 1 

. . EXAMPLES. 

I. Reduce $240 to Georgia currency, fee. 

a40X7-r80=£56 Ans 

' N 
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3. Reduce $90 to SouUi Carolina currency^ &c. 

90x7-J-30=i62I Ant. 

8. Reduce $96*28} to Georgfa currency. 

96*28} 
56 



67768 
48140 

32 

I • I 

12)5392-00 • ^ 

4498. 4d.=£22 9s. 4d. Ans. 

To reduce Canada and Nova Scotia currency to the present 
currency of the United States, and the contrary. 

Rule. — When the 9um to be reduced is pounds, (') mul-' 
tiply by 4^ the product is dollars, (1 dollar is equal to (^) 5 
shillings in Canada, &c,;) if shillings and pence are in the 
sum, (^) reduce the whole-to pence, annex 2 cyphers, and 
divide by 60, (note, 60 pence are equal to a dollar,) the 
quotient is cents. ^ir=^* 

Questions. — 1. How do you reduce Canada and Nova Scotia currency 
to tile pi-e^ent currency of the United States, when the funi is poundsl— 2. 
V^'iat is a dollar in Ciin-ada equal to? — 3. If auiUings and pence are In Uio 
nun, bow do you thep proceed 1 

EXAMFX^S^ 

1. Reduce £108 to dollars. 108X4=1^432 Ans. 

2. Reduce £121 to dollars. 121x4=^484 Ans. 

3. Reduce £1057 5s. Canada currency, to dollars, &c. 

1057 : 5 
20 



21145 
12 



25S74000-i"60=:$4229-00 Ans. 

Dollars, ^e. reduced to the currency of Canada and Nova 

Scotid, 

Rule.— (0 If the sum to be reduced is dollars, divide 
cfaem by 4, the quotient is pounds; if there are doUars and 
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tents, maltiply by 60, rejecting two figures on the rigbt, the 
product is pence. 

^uettion. — I. What is the method of reducing dollars, Sec. to the eur* 
fency of Canada and Nova Scotial 

XXAMPLE8. 

1. Reduce $432 to Canada currency, &c. 

433-}-4=£l08 Ans, 
3. Reduce $484 to Canada currency, &c. 

484-r4=£121 Am, 
$* Reduce $4329*20 to Canada currency^ &c. 

122920 
60 



12)253752100 



21146-r20^£l057 6s. Ans. 

The present currency of England reduced to the present 
currency of the United States. 

When the sum is pounds only,^ 

Rule. — (>) Multiply- the pounds by 4*44 and point off* 3 
figures from the right, for cents, the rest are dollars. 

QueMtion. — 1. What rule have you for reducing the preaent carrency of 
England to the jvesent currency of , the United iStatesI 

EXAMPLES. 

1. Reduce £16 sterling to dollars. 

16X4-44=:$7104 cts. Ans. 
3. Reduce 223 pounds sterling to dollars, &c. 

Ans. S990'12. 

r 

If the sum consist of pounds and shilUngs. 

Rule. — (2) To the pounds annex half the number of 
shillings, in the place of tenths; multiply the whole by 
4*44, and point off three figures from the riglit, for cents 
and mills, the rest are dollars: If the shillings are odd, (^) 
annex the greatest even half and for the odd shilling annex 

* In England, accounts are kept in pounds, shillings, pence, and far- 
tilings, sterling; 4 farthings make 1 penny; 12 pence 1 shilling; 20 shil- 
lings 1 pound, sterling. 
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5 in the place of hundredths, multiply by 4-44, and point 
off 4 figures for cents, &c. the rest are dollars. 

Qu^tiaw. — 1 . What is ibe rule for rsduciDg the present corrancv of 
Enffland to the currency of the United States^ when the aain is pounds^—* 
S. If the sum consisi^ of pcHinds and shillings, what is tlie methodl — 3. If 
(be shillings are odl« how do you pa-oceedl 

£XAMPL£8. 

1. Reduce JS19 19s. tp dollars, &c. 

ld-95x4-44=$38-5780 Ans. 
8. Reduce £137 16a. to dQllars, &c. Ans. $567*432; 



ARITHMETCAL PROGRESSION. 

* 

Any rank of numbers are said to be in Arithmetical 
Progression (^ when they increase by a common excess or 
decrease by a common difference; (^) such as the numbers 
1, 2, 3, 4, &, &c. and7, 5, 3, 1. 

The numbers which form the series are called the (s) 
terms. These are (^) five in number, (^) three being given, 
the other two may be readily found. 

2. The ?^ term! j ^^^^7 ^^^^ ^"^^ O extremes, 

3. The number of^ terms. 

4. The common difference. 

5. The sum of all the terms. 

CASE I. 

The first term, the n/umber of termsy and the eoinmon difi- 
ferenee being given, to find the last term. 

Rule. — H) Multiply the number of terms less I, by the 
common difference, to that product add the first term, the 
sum will be the last term. 

QueaHofu. — 1. When aie any rank of numbers said to foe in ArithmetSc- 
al Progression'? — 2. Give, an example. — 3. What are tlie numbers called 
which form the series'?— 4. How many terms are therel — 5. How many are 
given 1 — 6. What are the first and last terms commonly called? — 7. When 
the first term, the number of terms, tind the oommon difTei'euce are given, 
bow do you find the last terml 

EXAMPLES. 

1. The first term. is 3, number of terms 7, and commoii 
difference 5, what is the last term? 6X54-3S&33 Aii#« 
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9. A trayeUer went 6 milei the ftrst day, & the second, 
&c. increasing every day's journey 3 miles, he travelled 61 
days; how many mUes did he go' the last day? Ans. 186. 

CASE II 

The first term J the last term, and the number of terms being 
given, to find the aggregate, or total sum of all the terms. 

Rule. — (*) Multiply the sum of the extremes by the 
number of terms, and half the product will be the answer. 

Question. — 1. llow do you find the aggregate or total tiiai of all ttw 
termsl 

EXAMPLES. 

1. The first term is 2, the last term 53, and the number 
of terms 13^ required the sum of the series. 

53+2X18-5-2=495 the Ans. 

2. A traveller went 6 miles the first day, 1B6 the last day; 
he travelled 61 davs; how many miles did he go in all? 

64-186x61-^2=5856 mUes, Ans. 

To answer the following questions, find the last term by 
case 1 , and the sum of all the terms by case 2. 

U A merchant sold 100 yards of cloth, the first yard for 
Is. the second 2s. the third 3s. &c. how much did he receive 
for the cloth?' Ans. £252 10s. 

2. Bought 19 yards of shalloon, at Id. fot the first yard, 
Sd. for the second, 5d. for the third, &c., increasing 2d. ev- 
ery yard; what did I give for the whole? 

Ans. £1 10s. Id. 

3. A mercer sold 20 yards of silk, at 3d. the first ya^d, 6d. 
the second, 9d. the third, &.c.; I demand what he sold the 
20 yards for? Ans. £2 12s. 6d. 

4. If 100 stones be placed in a right line, exactly 1 yard 
asunder, and the first one yard from a basket, what length 
of ground will the man go who gathers thera up singly, 
returning with them one by one to the basket? 

Ans. 5 miles, 1300 yards. 

CASE in. 

The first term, the last term, and the number of terms be* 
ing given, to find the common diffei'ence, 

RvLE. — Q) Divide the difference of the extremes by the 
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nomber of terms less 1, and Ae quotient will be the con- 
mon difierence. 

QiMflum.-- 1. How do you find the ooauDoii diffiivenpel 

XXAMPLK8. 

1. The extremes are 3 and 53, and the number of terms 
19, required the common diflTerence? Ans. 3. 

^. A man is to trayel from Boston to a certain place in 12 
days, and to go 3 miles the first day, and increasing every 
day by an equal excess, so that the last day's journey may 
be 58 miles; required the daily increase, and the distance 
of the place from Boston? 

Ans. daily increase 5m. distance 366m. 

CASE IV. 

Giten the first term, the last term, and the common differ^ 
ence, to find the numher of terms. 

Rule. — (0 Divide the difference of the extremes by the 
common difference, and the quotient increased by one is 
the number of terms required. 

Question.^!. The first and last terms, and commoD diflkrenee being 
given, huw do you find the number of tennsi 

EXAMPLES. 

1. If the extremes be 3 and 19, and the common diflfer^, 
enceS.what is the number of terms? ' Aiis. 9. 

3. A man going a journey, travelled the first day 5 miles^ 
the last day 35 miles, and increased his journey every day 
3 miles, how many days did he travel? Ans. 11. 



GEOMETRICAL PROGRESSION. 

(1) Any series of numbers, the terms of which gradually 
increase or decrease by constant multiplication, or division, 
is said to be in geometrical progi-ession; (2) thus, 4, 8, 16, 
32, 64, &c., and 343, 81, 27, 9, 3, 1, &c., are series in geo- 
metrical progression, (3) the one increasing by a constant 
multiplication by 2, and the other decreasing by a constant 
division by 3. 

The number by which the series is constantly increased 
or diminished, is called (^) the ratio. 



PROGRESSION. tM 

CASE h 

QiventhefitMt term mid the ratio, to find amt other term 

iueigned, 

RiTLE. — (^) Set down the first number, and mult^ly it 
by the ratio, and that product again by the ratio, and thus 
go on for 5, 6 or 7 terms, at pleasure: then multiply any of 
those places b^ itself, and divide the product by the first 
number, and it will be the double oi that, wanting one 
place. 

QueBlunu. — 1. What Kries of Diimbera are said to be in gtowtdneai 
progrettioHf — 2,Give an example. — 8. Why are these considered in geomet- 
rical prc^eesioal— 4. What is the number called by which the series are 
constantly increased't^S. If thefirtt term and ratio are giyeoy how do you 
find any other term assignedl 

BXAMPLKS. 

I. The first term of a geometrical series is 3, number of 
terms 13, and the ratio 2; required thq last term. 

1. 2, «, 4, 5, 6, 7, 

d, 4, 8, 16, ^, 64, 13d, leading term. 
Then 138X128=16984, which divided by 2, the first num 
filer gives 8 192 the answer. 

2. Required the 12th term of a geometrical series, whose 

1, 2, 3, 4, 5, 6, 
firsttermisdandratio2.— 3, 6, 12, 24, 48, 96, 
Then 96X96=9216—8=3072=1 1th term, which/ X2=: 
61 44=1 2th term the answer. 

.3. The first term of a geometrical series is 1, the ratio 2, 
aQd the number of terras 23, required the last term. 
1, 2, 3, 4, 5, 6. 

1, 2, 4, 8, 16, 32. Then d2X32c=1024=: 
nth term, which, X2=:2048=12th term,then> 2048X2048= 
4194304=23 term the answer. 

CASE ir. 

Given the first term, the last, term^, and the ratio, to find 
the aggregate or total sum of the series. 

Rule. — (») Multiply the last term by the ratio, and from 
the product subtract the first term, and the remaihder, di- 

# If the ratio had been 3, 4, or 5^ flee, you must have multiplied by it. 



l^ PROGRESSION. 

nded by the ratio leu one, will give the siim of the whok 
series* 

^uMtum,—^. The first term, the last lerm, and ratioibeing givea, how 
do you liod the total sum of Uie seriesi 

EXAMPLES. 

1. The first term of a series in geometrical pTogiessipn k 
i, the last term is 2187, and the ratio 3^ what is the sum of 
the series ? 21 87 X S-fi561--l=6660-r2=?82dO Ans. 

3. The extremes of a geometrical progression are 1, & 
65536, and the ratio 4, what is the sum of the series ? 

Ans. 87381. 

1*0 amwer the foUawir^ questions ^ find the last term by 
ea$e 1 , and the sum of the series iy case % . 

1. A merchant sold 15 yards of satin, the first yard for 
Is. the second for 2s. the third for 4s. the fourth for 8s. &c« 
I demand the price of the whole .^ Ans.i&1638 Ts. 

2. A draper sold 20 yards of cloth, the first yard for dd. 

the second for 9d« the third for ^7d. &c. in triple propor* 
tion geometrical; required the price of the whole? 

Ans. £21792402 10s. 

3. A crafty servant agreed with a farmer (ignorant in 
numbers) to serye him 12yeft«'8, and to have nothing for his 
service but the produce of a wfeeat corn for the first year, 
and that product to be sowed for the. second year, and so 
on from year to year, until the end of the sa^d time — ^^I de- 
mand the worth of the whole produce, supposing tlie in- 
crease to bt; in a tenfold proportion, and sold at 4s. per 
bushel.^ Ans. £.A^'i,\l 4s. rejecting remainders. 

NoT£.— 7680 wheat ol- barley corns are suppoeed to makel pint. 

4. A thresher worked 20 days at a fanner*s, and received 
for the first day's work 4 barley corns, for the second 12, 
for the third 36, and so on in triple proportion geometrical 
— I demand what the 20 days' labor came to, supposing the 
whole quantity to be sold for 2s. 6d. per bushel? 

Ansj £1773 7s. 6d. rejecting remainders. 

5. A cunning jockey had a fine horse, to which a gentle- 
man took a particular fancy, and after many words had 
passed between them, the jockey agreed to sell him to the 
gentleman for the price his shoes would come to, at one 
farthing for the first nail, and to double the price every nail; 
the number of nails were 3^. I demand what the horse 
came to at that rate? Ans. £4473924 5s. 3|d. 



PART SECOND. 



MENSURATION 

OJP 

PLANES AND SOUDS. 



DUODECIMALS, OR CROSS MULTIPLICATION. 

Definition. — Duodecimals is a irule used much in (M the 
mensuration of superficies and sojilds; and teaches (^) to 
multiply feet and inches, by feet and inches without redu- 
cing, inches are called (^) primes, and axe marked thus('): 
inches are divided (M into twelfths, or seconds^ and marxed 
thus ("); thirds, or tne twelfdi part of a second is marked 
thus (''0 ; thus all denominations less than a foot (^) de- 
crease in a twelve fold proportion and are designated b> 
these characters, inches ('}, seconds (J'), thirds {"% fourths 

("") I fifths ('"")« &<i- 

Rui3. — Write down the number to be multipHed, (^] in 
feet and primes, or inches, &C.4 and C') under the multipli- 
cand write down the number to multiply by ; observing 
(^) to write every denomination under that of the same 
name ; (^] multiply the highest denomination of the multi- 
plier into all tne denominations of the multiplicand, ahd 
set down the whole products, &c.^ then multiplv the next 
highest denomination in the nlultiplier into all tne denom- 
inations of the multiplicand, and remove the products ona 
place to the right, and set them all down ; proceed thuj 
through all the denominations, observing to set down the 
whole products each time of multiplying ; then (^o) add up 
the several products in the order in which they stand, and 
carry the same as in Compound Addition, tiie sum wUl be 
the product required. 

Que§ttona.-^l, What do you learn liy Duodecimah f — 2, What do they 
Ifsad) 1^3. What ace meha called 1—4. How are itiehe* dividedl^. |X> 
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Artificen' wotk is calculated ( <) by different diinen^ioitt* 

Glazing (^) by the square foot. 

Blason's flat work, such as plastering, (^) by the square 
loot or yard. 

Fainting, paving, &c. (') by the yard. 

Partitioning, flooring, roofing, tiling, &c. are calculated 
![») hy the suuare of 100 feet. 

Brick work is generally calculated (») by the solid foot. 

Qif nh'ofw.— 1 . Wliat m Superfictnl nieaaure 1 — 2. Hovr is hnA meanir* 
ed und iln ditnenaioiM tuk«n I*— -3. How ai*e IxKirds measured and their di- 
inensioM inkenl— 4. How is art ificeni' work csilcuiated 1—5. How akiE' 
ingT— 6. How niwon*8 Aut work ?->-7. Piiiming and (xiving 1 — 8. How 
parlitioninff, AoorhiK, roofini;, tiling, &e.1— 0. How is brick work generally 
caicubieds 

CASE I. 

ro measure a parallelogram, 

DKriNiTioN. — (») A parallelogram is a figure botinded 
by two parallel sides which are longer than two other sides 
which are parallel, which four udes. make Jour ri^Kbt angles, 
as in the foUo.wing figure. . . 

B 25 C 
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RvLZ*^^(^) Multiply the length by the breadth, and such 
dimension as the length and breadth are taken in, such will 
be the dimension of the area; if feetj the- area will be 
square feet, &c. 

Note.— -It is evident from the preceding figure, that if the 
length B^C 25, be multiplied by. the width A B, or D C 5, 
the product will be 125, and wul be the number of squares 
contained in the figure. 

Questions.— '1. Describe a Parallelogram, — 2. How do yon find the 
area o( a paraiielogxam'? 

£XAMPI«£S. 

1. What is the area of a floor that is 22 feet 6 in. by 14 

ft. 9 in. ? 



s 
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feeL in, 
33 6 
14 9 



303 84 

198 54' 

Area 331 10 6 Ana. 

^. How many feet of boards will cover a floor of a hall, 
that is 41 ft. 9 in. by 30 ft. 6 in., allowing the floor to be 4 
boards thick i Aus. 2546 ft. 9 in. 

3« How many square feet are in a board that ti 31 feet 
long, and 1 1 inches wide ? 

Ans. X^fi. 3 in. = 19j\ 

dASE II. 

To measure a board or any other planey vohen it is vnder tA 
one end than the other ^ and q/* a tnte taper, 

RuLE« — :(^)Add together the width of the two ends, and 
half the 8U.m is the mean width; or take the width in the 
middle (which is the same as the half of the sum of the 
width of the two ends,) then multiply the length by the 
mean width, the product is the answer, or area required. 

Q^eation, — 1. How do you measure a Ixiard, or any other plane, when 
it 16 wider at one end tlian Uie uther, and of a true taper 1 

fiXAMPLEa. 

1. What is the superficial content of a board, that It 1 ^. 
7 in. wide at one end, and 7 in. at the other; and 23 f4f 11 
in. long? 

ft, in* in, ft, in, ft, in, 
1 7+7=$i 3-*-i==l 1 mean width. 
1 ft. I'X 23 ft. 11=25 ft. 10 11" Ans* 

2. What is the area of a piece of land that is 30 rods 
long; 20 rods wide at one end, and 18 rods at the other? 

Ans. 570 rods. 

3. What is the area of a hall that is 32 ft. long; 22 ft. 
wide at one end, and 20 at the other? Ans. 672 ft. 

4. A man has a farm lying 800 rds. on the road, and the 
width of it at one end is 80 rds. and at the other 60: I de- 
mand the content of the farm. 

Ans. 21000 rds. or 131 acres, 40 rds. 
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CASE IIL 

To meoiure the surface of a right angled Inangle^ 

^ Definition. — (») A right angled triangle is formed by a 
tight line falling perpendicularly on.another line, as the 
Hue A B falling upon tne line C B, makes a right angle at B. 

A 
Figure 1. 



D H.- 




RuLE. — (2) Multiply the base C B, by half the perpen- 
dicular A B, and the product will be the area; or mtiltiply 
the base and perpendicular together, and half the product 
will be the area: also the perpendicular multiplied by half 
the base, the product is the area. 

NoTE.< — All triangles, not having one right angle, are in genera) terms 
called (3) obiii|ae angled triangles, &c. Figure second represents 
an oblique angled triangle ; and (4) the same niles that npply in ineasaring 
a right angled triangle will apply in measuring an obliqne angled uiaiigle. 

Queattons. — 1. Describe the formation of a right angled triangle 1 — 2. 
How do you find the area of a right angled triangle? — 8^. What are tliose 
angles called, that haVe no right angle?— -4. What rules are applied in mea«- 
turjng'obliqoe angM triangles? 

Figure 2. 




Explanation.— tt is evident that the urea of any triangle may be found 
by multiplying the base by half the perpendicular; or by multiplying the base 
and perpendicular together, and tUking half the product ; or by muUiplying 
the perpendicular by half the base. By multiplying haJf of A B (fig. 1) by 
CB» the paraUelognm D F C B is measursed; £ F A is ia die trianfb 
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»nd IB not meaflured; C D E is not in the triangle and k BMaiorad in tlw 
parallelogram; C D E being equal Co E F A there can be no Iom sivUined; 
ID figure 2, multiplying half the perpendicular D C, by the base A B, re- 
duces die triangle A D B tu the parallelogram IIPBA: T2Difl equal 
to T H A, and D 2 O is equal to O P B. Therefore it is evident that the 
parallelogram H P D A is equal in area to the triangle A D B. 

KXAMPLES. 

1. What is the content of a piece of land l$i^ rods on the 
base, and 8-8 rods on the perpendicular, in form of figure 
first? Half perp. =4-4x1 3-5=59-4 rds. Ans. 

2. What is the area of a piece of ground in form of fig- 
ure W, base 57-4 rods; perpendicular 8-2 rods? 

Ans. 113*54 rods. 

3. What is the area of the gable end of a house, beam 
40 feet, and height 12 feet 6 indies? Ans. 250 no, fL 

4. What i&the superficial content of a piece of board, 
in form of figure first: the length of which is 16 ft. *9 in. 
and the wide end 1 ft 10 in. and the narrow end coming to 
a point? 

ft. in. in. ft. tn. ft. tn. " 
1 IO-ri=llX16 9=15 4 S Ant. 

5. What is the content of the second figure, A B 20 ft. 
and C D 6ft. 4 in. Ans. 6Sft4in. 

CASE. IV. 
Board Meisurc. 

To tnake a board rule, and to measure boards ufith the same. 

Rule. — (^) Furnish a piece of hard wood of fine grain, 
three feet and a half long,* using six inches for a handle; 
plane it to as many as twelve sides; number each side or 
line at the lower end from 10 to 21, or from 12 to 23, as you 
may think proper; divide the staff into feet by driving iu 
brass nails at every foot; divide each foot, on each line, 
into as many equal parts as are equal to the number on the 
line at the bottom; a foot on the line numbered 10 at the 
bottom, must be divided into ten equal parts to a foot, the 
line numbered 12, a foot must be divided into 12 equal parts: 
number these divisions on each line, beginning three or 
four divisions from the bottom) so that the figures on the 
divisions do not interfere with those on the lines at the bot- 



* Any other leojtb mny^he used, bot 1 i«e this lei^ as I think. St 
eovnomu 
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torn; after stamping the figures, fill them up with good 
black ink, and give the whole a coat of varnish, and the 
figures will appear very plain. 

To mecuure hoards with f Ae above rule. 

Rule. — (3) Find the length of the board, then look on 
the end of the rule for the number corresponding to the 
length, apply that line of the rtde to the middle of the 
board, ana the width will extend on that line to a number 
expressing its area, or content. 

i^estiofu. — 1. How do you make a hocwd rule with whicb you can 
meawre boardsl — 2 How can you measure boards with this nUel 

EXAlfPLK. 

What is the area of a board that is 11 feet long and IS 
inches wide? Ans. 11 feet. 

Note, — ^Th^ board being 11 feet long, I look for the line numbered 11 
at the bottom* and apply that line of the rule to the middle of the board, and 
the width extends to the division on that line numbered 11, which is the 
content of the board. 

CASE V. 

To meawre boards with QurUei'^s sliding rule* 

Rule — (<) Bring the width of the board in inches, on 
the slider, against 12 on the line above; then look along 

on the line above for the number expressing the length of 
the board; and against that number (on the slider) stands 
the number expressing the area of the board. 

Question. — 1 How do you measare boards with Gunter^s sliding rulel 

EXAMPLE. 

What is the content of a board that is 13 feet lone and 
10 inches wide.^ Ans. 15 feet. 

NoTE.->-I first brought the width of the board in inches, against 12 on 
the line above; I then looked on the Hue abuve for the leogth of the board, 
viz. 18; and against tlie length (on llie slider) stood 16, tiie number answer- 
ing to the area of the board. 

GASE VI. 

To measure boards with Gunter^s scale and dividers. 

, Rule. — (^^ On the line of numbers extend from 1 to the 
width, and that extent will reach from the length to the 
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•uperficial content or area; any right angled paraUelogram 
may be measured by the same rule. 

Qiuiiiim, l.-^How do you meagure boardi with Giiiitar*0 foalt aad 
diTidersl. 

KXAMPLS, 

What is the superficial content of a board that it 86 
feet long and 1| feet wide? Ans. 95 feet. 

NoTK.«-On the line of numbers I extend from 1, to 2^ tenthi, or i of 
die distance from 1 to 2; and that extent raachea from 29, (the lengln ei 
the board) to the Miperficial oonient 25, 

CASE VII. 
To meitsurejout, plank, ^e. 

Definition. — Joists are Q) of different dimensiom, 
sometiroes 3 by S, or S by 4, &c. plank are also of different 
thickne^sj and both plank and joists are reduced (^) to 
board, or superficial measure and are measured thus: 

Rule. — (^) Find the area of one side of the joist, or plank, 
by any of the preceding rules in superficies; multiply that 
area by the thickness in inches, the last product will be the 
superficial content of the joist, or plank. 

Queaiions. — 1. Of what dimeneioDs are joists and planki — ^2. To what 
are they reduoedl — 3. How are they measoredl 

EXAMPLES. 

1 « What is the superficial area, or board measure of a 
joist, that is SO feet lone, 4 wide, and 3 thick ? 

30 ft. O'XOft. 4'=6tV ft. X3' thick equal 20 ft. Ans. 

2. What is the area or board measure of a plank that is 
S5 feet long, and 16 in. wide, and 3 in. thick ? Ans. 100 ft. 

CASE VIIL 

To measure any irregtUesr plane surfaee. 

Rule. — (^^ Divide the whole surface into triangles, and 
measure eacn tiiangle separately, as taught in case third, 
superficial measure, 

Quesiioili. — l.What is the rule^for measuring an irregular plane sorfaoel 

EXAMPLE * 

What is the superficial content of a plat of ground^ in 

0» ^ 



162 SUPEJiriCIAL MEASURE. 

Ibnn of the following figuiej diagonal A B 50 feet; per- 
pcndiculari, 24 and 12? Ana. 900. 




CASE IX. 

To metnwre the aurfaee of a circle. 
Definition. — Circles are (») round figures bounded ev- 
ery where by a circular line called the periphery, or arch, 
or sometimes the circumference ; the line passing through 
the centre is called (^) the diameter; half the diameter, or 
a line proceeding from the centre to the periphery is called 
(3) the semi-diapieter^ or radius. 



See the figure. 
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A E B D 18 tlie periphery or arch. 
A B is the diameter of tlie saiue. 
C D 18 the 8emi-diaiQeter or raditv. 
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PROBLEM 1, 

Diameter given to find the eircumferenve. 

Rule 1.— (4) As 7 is to 22 so is the diameter to the cir- 
cumference. , 

Rule 2.— (*) As 113 is to 355 so is the diameter to the cir- 
cumference. 

QuMitont.-rl. What are circtesT— 2. What is the line called which 
passes tlirough (he centrel-— 3. What is the line called, which proceeds from 
the oeotre to the peripheryl — I. What is die 1st nrfe to find the ciroumferenoe 
when the dieter is giveDl!i-5. What is rule 2d? 
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EXAMPLE. 

What is the circumference, of a circle, which has a di- 
ameter of 14 rods. 
By Rule 1. As 7 : 22 : : 14 to 44 rods Ans. 
By Rule 2. As 113 : 355 : : 14 to 43] f^ Ans.* 

PROBLEM IL 

The eireumference given to find the diameter. 

Rule 1. — (*) As 22 is to 7 so is the circumference to the 
diameter. 

Rule 2. — {^) As 355 is to 113 so is the circumference to 
the diameter. 

Rule 8. — (*) Annex two cyphers to the circumference 
and divide by 3*14 the quotient is the diameter nearly. 

QueHiona. — 1. The circumference being given, liow do you find the diam- 
eter 1 — 2. What is the 2d method of finding the diaroeterl— 8. What is the 
Sdrulel 

EXAMPLE. 

What is the diameter of a circle whose circumference is 
44 rods? 

By Rule 1.— As 22 : 7 : : 44 : 14 Ans. 

By Rule 2.— As 355 : 113 : : 44 : I4j|y Ans. 

By Rule 3.— As 44-00-*. 8 -14=1 43*^7 Ans. 

PROBLEM III. 
The diameter and circumference given to find the area. 

Rule. — (0 Multiply half the diameter by half the cir- 
cwnference, the product is the answer; or multiply the diam- 
eter and circumference together and k the product is the area. 

Question. — 1 . Hbw do you find the area when the diameUt^ and circum- 
ference aire given ? 

EXAMPLE. 

What is the superficial content of a circle whose diame- 
ter is 14 rods, and circumference 44 rods? 
rrfjf. rds. 
14-«-iX44-f-i=l54 square rods, Ans. 

TAv same question done by rule second. 
14K44=616J-i=l 54 square rods, Ans. 

* Tlie two methods do not exactly agree, the kut method^s nearest to the 
truth; an exact proportion between tlie diameter and cirou/uference of a 
-ircfe has not yet been duite>vered. 
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PROBLEM IT. 

- The diameter given ta find the area, 

Kci.E.— (0 Multiply the square of the diameter by "7854 
the product is the area. 

^unHtm. — I. The dhuneter being given, how do you find the area? 

EXAMPLE. 

What 18 the area of a circle whose diameter is 14 rods ? 

rds. 
14X14X -7854=1 589-384, Ans. 

PROBLEM V. 

The dreumference given to find the area. 

Rule. — (^) Multiply the square of the circumference by 
'07958, the product is the area. 

Que$tion. — 1. The circomlerence being given, how is the area foundl 

EXAMPLE. 

What IS the area of a circle whpse circumference ii 
44 rods? 44x44x -07953=154-06689, Ans. 

PROBLEM VI. 

The area of a circle given to find the diameter. 

Role. — (*) Divide the area by -7854 and extract the 
square root of the quotient; the root is tHe diameter sought, 
(bee application of square root, case 2.) 

PROBLEM VIL 

The area given to find the circumference, 

RrLE. — (2) Divide the area by -07958 and extract the 
square root of the quotient, and the root will be the cir- 
cumference sought. 

QuesHom, — 1. When the area of a circle is given, how. do you find the 
diameter^ — 2. The area being given, buw do you find tlie ciixumferencel 

CASE X. 

To measure a sector of a circle. 
DEPiNiTiofr.— (1) The sector of a circle is a part of a 
circle hounded by an arc and two radii drawn to the ex- 
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tretnities, see the figure A C B D. A C B the arc; A D, 
or D B the radii. 




Rule.— (2) Find the length of the arc A C B; to do 
which say as 180**, is to the number of degrees in the arc, 
BO is the radius multiplied by 3*1416, to tlie length of the 
arcj having found the lengtb of the arc, multiply the radi- 
us by half the arc, the product is the area required. 

Queitioju. — 1. Describe die sector of a circlel — 2. What is the rule 
for lueasuring a sectorl 

EXAMPLE. 

What is the superficial content of the sector A C B D, 
the radius A D, orD B being 10 feet, and the arc A C B 

containing 135^? 

As 180 : 135 : : 10X3*1416 : 23 '562 length of the arc. 

then 10X23•562-^i— 117-81 Ans. 

Rule 2d. — (*) Find the superficial content of a circle 
having the same radius; then say, as 360^ (the degrees in 
a circle) are to the area of the whole circle; so are the 
number of degrees in the arc of the sector, to the super- 
ficial content of the same. 

Question. — 1. What is the 2d rule for finding the superficial content of a 
sector^ 

EXAMPLE. 

What is the area of a sector of a circle whose arc con- 
tains 45 degrees, and the radius of the same is 20 feet ? 

Ans. 151 sq. ft. 

Note. — This method is exactly right, for it Is evident that if a circle of 
40 -feet diameter contain 1256 8(|uare feet, that a sector >uf 45^ with tlie 
Mime radius will be 1 eighth of tlie«<;irGie, 



^ffit 
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CASE XL 

To meoiure the segment of a eireU, 

A segifipnt of a circle is (0 ^ V^^^ of a circle bounded 
by part of the circle's periphery, and a chord connecting 
the two extremities of tne per^pnery^ A B C is^ a segment. 

See the figure. 
B 




Not*.— The quantity of the angle A D C is 82**. 

Rule. — (^) Measure the sector ABCD by case 10, and 
also measure the triangle ADC, and subtract the area of 
the triangle from the area of the sector; and the remainder 
will be the area of the segment ABC. 

QueBtiant. — 1. What is a aegmerU of a circlel — 2. What is the rule for 
finding the area of a tegmerUf 

EXAMLPE. 

What is the area of the segment ABC, whose arch con- 
tains 82^: and its chord A C 17*5 feet: and the perpendic- 
ular of its triangle D £ 10*4 feet: and aemi-diameter A D, 
orD C IS-Tfeet? , 

First find the area of a circle whose diameter is 37*4 ft. 

As lid : 355 : : 27*4 : 86t circumference. 
27*4X86=:2356*4-ri=5891 area of circle. 

To find the area of the sector ^ say 
area. 
As 360*» : 589*1 : : 82° : 134*1 the area of the sector 
ABCD. 

To find the area of the triangle. 

The chord A C=17*5, perpendicular D E 10*4x17 '533 
I82-r4=91 feet area of the triangle ADC. 
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Area of the sector ABC D=184 
Area of the ti^^aagle A D C= 91*0 

Area of the segment A B C= 4S*1 M Am. 

CASE XIL 

To find the area of a polygon. 

Definition. — A polygon is (^) a figure haying equal 
sides and equal angles, see figures 1. 3. 3. 

Rule — (^) Multiply half the length of all the sides by 
the nearest distance from the centre to any of the sides; or 
multiply the area of one of the triangles by the number of 
triangles contained in the figure, the product is the answer. 

(Questions, — 1. What is a polygon*! — 2. How do you find the area of a 
polygoni 

Figures, 
1 2 S 





Explanation. — In measuring figtire first, it is evident that multiplying 
the distunce from the centre to any side, by half the length o{ all tiie sides 
is measuring 5 equal triangles ; the sides represent the bases, and distance 
from the centre, to a side of tlie perpendicular, - 



EXAMPLES. 



What is the area of figure first A C equal to 8 ft.; B D 
equal to 5*8 ft. ? 8X &-S=46-4-^i=:23-2 area of B A C. 

There being 5 triangles contained in this figure, the area of 
one, viz. 23-3 multiplied by 5 will give the area of the pol- 
ygon. 23 2X5— 1160 Ans. 

2. What is the area of figure second, the distance from 
the centre to a side is 6 leet; the sides are 6, and their 
length 7 feet^ Ans. 126 feet. 

3. What is the area of figure third, the distance from the 
centre to a side 6*2 feetj number of sides 7; their length 
5-9 feet? Ans. 12d*03 feet. 



^ 
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CASE* XIII. - 



To describe and find the area of an elkpsis, or ovaL 
First, to describe an oval or ellipsis. 

Rule. — (*) Draw aline and set one foot of the diridew 
on said line as a centre, and describe a circle, and move 
the dividers to some other point on the given line (less than 
the semi-diameter) and describe another circle of the same 
radius, and in the two points where the circle's peripheries 
intersect, set the dividers and complete the sides of the 
oval, and through these two points, draw -the conjugate di- 
ameter, crossing the transverse diameter in the centre of 
the oval. 

Note. — ^The longest diameter of an oval is called (3) the transverse, and 
the shortest, (0 tlie conjugate diameter. 



1st. 



Figures, 



^nd. 




To find the area of an ellipsis. 

Rule. — (^) Multiply the transverse by the conjugate di- 
ameter, and this again by *7854, and the last product is the 
area; or multiply the two diameters together and |i of the 
product is the answer. 

^estiona. — I . What is the rale for protracting or describing an ellipsis 
or oval'l — 2. What rute have we for finding the area of an ellipsis'?— 3. 
What is the longest diameter of an oval called'!'— 4. What theshortestl 

EXAMPLES. 

1. What is the area of figure first, the longest diameter 
is 17' 5 and shortest 13.' 

l7-5xlSx*7854=178-67850 area Ans. 

2. What is the area of figure second, the longest diam« 
eter being 21, and the shortest 17.? 

By rule first, 21 X 1 7 x -7854= 280-3878 area. . 
By rule second, 21X 17— S57-;-|^=280y\ Ans 
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CASE XIV. 

To find the area of a globe or sphere. 

Depiwition. — Q) A globe or sphere is bounded by a chr- 
cumference every way equally distant from a point within 
called the centre, thus a cannon ball may be called a globe 
or sphere. 

Rule. — (2) Multiply the diameter and circumference to- 
gethQr^ the product is the area. 

Queitiont,^^!. Describe a globe or sphere V-2. What is tlie rule for 
finding the area of a globle or spiierel 

EXAMPLES. 

1. What is the superficial area of a globe whose circum- 
ference is 44, diameter 14? 44 X 14—616 area Ans. 

2. What is the area of the globe we inhabit, allovving it 
to contain 360 degrees and 69li miles to a degree on the 
equator? 

860^X69i=i25020circum. and 7964 diam. nearly. 
S&0S0x7964:=l 99359230 area in square miles. 
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Definition. — The mensuration of solids includes (i) 
the measuring of all bodies which have length, breadth and 
thickness; such as timbet, stone and wood, &c. 

('^) In isolid measure 1728 inches make a foot, that is 12 
inches in length, 12 in breadth, and 12 in thickness; thus a 
solid foot would make 1723 little blocks, one inch square, 

GENERAL RULE. 

(s) Multiply the length, breadth and thickness together, 
the last product is the solidity required. 

QueBtions. — 1. What does the mensuration of solids included — 2. Des- 
cribe a foot in solid measure.-^3. What is the general rule for finding the 
Bolidityl 

CASE I. 

To find the solidiiy of a prism. 

Definition.— (^) A prism represents a three cornered 
file, that is all it^ length of the same bigness; therefore the 
ends are triangles. 

* Jr. 
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RuLS.-(2)Findtbea]rea of one end ;*^ 'multiply this ai«ft 
by the length of the prism, the last product will be the so- 
lidity. 

Qvefiftoiw^-— 1. Describe a prism.— 2. What ia the mk for fioduig ihe 
■oJidity of aprisml 

EXAMfL£S. 

1. What is the solidity of a prism, the sides of the tri- 
angles of which measure 13 inches and the perpendiculars 
of its triangle 12 inchea; and its length 12 feet? 

in in. 

13x12~i:=78X12 feet=936-rl44=6TV\ Ans. 

2. What is the solidity of a prism the base of which is 
3 feet 3 inches; and the perpendicular of which is 1 foot 
10 inches; and length 20 feet 6 inches? 

Ans. 42 feet 8' 4" 6'". 

CASE 11. 

To find the solidity of any figure thai i» of equal width and 

equal thickness. 

Rule. — (0 Multiply the length, breadth and thickness 
together, the last product is the solidity 

Question. — I. How do you fiod the solidity of any figure that is of equal 
width Had equal tbicknedsl 

KXAMPLES. 

1. How many solid feet are in a hall, that is 36 feet 6^ 
long, 14 feet 6' wide, and 8 feet 6' high? 

86 feet 6'xl4 feet 6x8 feet 6'i=4498 feet 7' 6", or 
4498 I feet Ans. 

2. How many solid feet will be occupied by 21 chests of 
tea, which are 3 feet 3 inches every way ? Ans. 720| J ft. 

CASE HI. 

To find the solidity of any figure that has equal thickness^ 

but unequal width, 

RaLE.^-(*) Find the mean width by adding together the 
width of both ends, and taking half the sum for the mean 

* If the area of the end is found m inches, and multiph'ed into the length 
in inches, the solidity is in solid inches, and must be divided by 17% to 
bring it to solid feet ; if the area of one «nd in inches is roultiplied into tho 
length in feet, dividing by 144 will give the solidity in solid feet. 
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width : the width Uken in the midtifo is also the memn widdi: 
multiply the mean width, depth and length together^ ana 
the product is the solidity. 

^ettion* — 1. Howdo voo find the solidity of a figare that bat eqoal 
thickness, bot unequal width 1 

EXAMPLES. 

1. How many solid feet are in a stone that is 31 feet long, 
3 feet wide at one end, and 8 feet at the other, and 1 foot 

6 inches thick. 2+S=5-r4=2-5X21 XI •5=78-75 Ans. 

ft. How many solid feet in a stone wall that is 51 feet 
long, and 7 feet high, and mean thickness S ft. 6' ? 

Ans. 8931 feet. 

CASE IV. 

To find the solidity of a cylinder, 

DfiFiNiTioK. — A cylinder is (0. ^ long round body, all 
its length of eqqal bigness. 

Rule. — (2) Find the area of one end, and multiply it by 
the length, the last product is the solidity. To find the 
area of one end, apply the rule for measuring a circle. 
{See Circles.) 

QuesHotu. — 1. What is a cyliaderl — ^2. How do you find the solidity of 

^Itnderl 

EXAMPLES. 

1. What is the solidity of a cylinder that has a diameter 
83 inches, and is 30 feet long? 
diam. circum. 

33X69. 1 4=1521 •08-hl=880-37 area. 380-37X30 £t= 7605-4 
-M 44-52.81 ft. Ans. ^ 

3. What is. the solidity of a cylinder that has a diameter 
9h feet, and is 31 feet long? Ans. 1488*69. 

3. VVhat is the solidity of a cylinder, whose diameter is 

7 inches, and circumference 32, and is 30 feet long? 

Ans. 5 /^V ft. 

CASE V. 

To find the solidity of a cone or pyramid. 

Depinition.->A cone is (<) a figure standing upon a 
.base, and of a true slant or taper from the largest end, to a 
point or vortex. (^)The base is either circular, square, tri- 
angular, or in the form of a parallelogram 3 the base of the 
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fint figure ia a circle ; the second U a triitigle ; the third if 
a square ; the fourth is a parallelogram. 

A frustum of a cone is (3) a piece cut off parallel to 
the hase : that part between A B and C D in the following 
figures is called a frustum : the length of the frustum is 
represented by the perpendicular line, proceeding from the 
centre of the base, to the line A B. 



1 



ft 



Figures. 



3 







DC 




Rule. — ^^) Find the superficial area of the base, and 
multiply it mto one third of the perpendicular hei£;ht oi 
the cone, and the product will be the solidity. 

Q^e9tuma. — 1. What is a cone or pyraaiidV-2. Describe the base of a 
Pyramid'! — 3. What is the fruEtum of a conel-^. How do you ^d the 
solidity of n conel 

EXAMPLES. 

1. What is the solidity of figure first; perpendicular 31 
feet, and the diameter of the circle at the base 9^ ft. ? 

9*5 diameter, 29*85 circumference. 
Half diam. and half circu. 4-75X14'925=70'89t area of base. 
Area 70-89X21=1 488-69-i-J=496-23t feet, solidity. 

2. What is the solidity of figure 2d; perpendicular 21 
feet, sides of its triangle 10, and perpendicular of its trian- 
gle 8i? 

10X8i|=85-r-i==42-5X21-^iX297-5 solidity, Ans. 

3. What is the solidity of figure third; perpendicular 
height 21, and the sides of its base 9 feet? 

9X9«=8lX3l-*-^567 ft. Ana 



SOLID MEASURE. ITS 

4. What is the solidity of figure fourth; perpendicular 
height equal to 31, and sides 15 by H? 

Ans. 997*5 ft. 

CASE VI. 

To find the solidity of the frustum of a cone, ^c. 

Rule 1. — (i)Find the superficial area of both ends, add 
the two areas together, and reserve the sum; multiply the 
two areas together, extract the square root of the product, 
and add the root to the reserved sum, and multiply the sum 
by one thii'd the perpendicular height, the product is the so- 
lidity required. 

Rule 2. — If tlie cone is exactly square at both ends, (2) 
multiply a side of the greatest, by a side of the least square; 
also find the difference between the two sides; square the 
difference; add one third of the square to the product ot 
the two sides; multiply the last sum by the length, the pro- 
duct is the solidity. 

QueUUms. — 1. What is the rule for finding the Bolidity of the frustam 
of a cune! — 2. Jf thejgaoe be exactly iiquare at both ends, how is the so- 
lidiiy fuaudl w 

EXAMPLES. 

1. What is the solidity of the frustum A B C D; hgure 
first, case 5th; largest diameter 9^; smallest 3; and length 
14.? 

Largest diam. 9*5X9-5X-7854=7a-88t area largest end. 
Smallest diam. S0X8-0X*7854^7 06t area least end. 

Areas 70-88X7-06=V500-4128=22-36 root added. 

len. 

Ans. 100-S0Xl4^J=:468-06t 

2. What is the solidity of the frustum A B C D, figure 
second, case fith ; the sides of its largest triangle 10, and 
its perpendic 8^1 ; sides of the smallest triangle S*5 and the 
perpendicular of its triangle 3 ; and length 14? 

] X 4|=42 * 5 area largest end. 
3'5Xl'5=s5*25 area smallest end. 

Aieas 42-5X5-25sxV2231250=14-93 root added. 



f 
t 



sum 62-68 
sum 62*68X4f =1292-5 solidity. Ana. 
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3. What 18 the solidity of the frustum A B C D, figure 
third, case 5th; sides of its largest square 9, and the small** 
est 3, and length 14? 

Same question by rule second. 
Sides of the two squares 9xS=.27 product. 
9—3=6 dif. X 6=36-7- * = 12 add. 

Solidity. 

39X14=:546 Ans. 

4. What is the solidity of the frustum A B C D, figure 
fourth, case fifth; sides of the largest end 15 by 9j^; sides of 
the smaUest end 5 by 3*2; and 14 long? 

Sides of the largest end 15X9 -5=^1 42*5 area. 
Sides of the smallest end 5x3-2= 160 area. 

Areas 142'5X16=v'2280-0= 47-7 add. 



sum 206-2 . 
206-2X1 4=288C-6-^i=962-2t Ans. 

5. What is the solidity of the frustum of a cone that 
is 10 feet square at one end, and 4 at the other, and is 32 
feet long? Ans. 1664 ft. ^ 

6. What is the solidity of the frustum ^^f a cone that is 
16 in. square at one end, and 12 at the otlSr, and is 16 feet 
long? Ans. 2I|4 

7. What is the solidity of the frustum of a cone that is 
24 in. square at one end and 21 at the other, and is 10 feet 
long? Ans. 35/j 

CASE VII. 

To find the solidity of the segment of a cone, as the parts 
above A B m the figures, case 6th, 

Rule. — This part forms a cone of itself, and must be 
measured (*) by case fifth. 

Quention — 1. How is the solulity of the segmeDt of a oone fi)und1 
— lUipeat ilie rule in Case bth, 

I 

CASE VIII. 

To find the solidity of a wedge, when the edge and large 

end are of equal width. 
Rule.— (1) Multiply the length and width together, and 
that product by half the thickness, the last product is the 
solidity. 

Question. — 1. How do you find the solidity of a wedge, when the 
edge and large end are of equal width? 
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KXAMPLXS. 

1. What, is the solidity of a wed^ that is IS ft. long^ 
13 wide, and 6 thick, at the large end? 

12X12=144X&Tll=4S5l solidity, Ans. 

2. What is the solidity of a wedge that is 10 It. Ions, 9 
inches wide, and 6 thick? Ans. li fl. 

CASE IX. 

To find the solidity of a wedge when the edge is narrower 

than the large end, 

RuirB.-^ I ) To the width of the edge add twice the width 
of the large end, and reserye the sum : multiply the length 
iof the wedge by the thickness of the large end; multiply 
this last product and the reseryed sum together, and diyide 
by 6; the quotient is the solidity. 

^uegHon, — How do you find the solidity of a wedge, when the edge is 
narrower than tlie large eudl 

EXAMPLES. 

1. What is the solidity of a wedge that is 12 ft. long, 
and 18 in. wide at the largest end, and 12 in. wide at the' 
edge; and 6 in. thick at the large end? 

Width of the edge 12 

Width of the large end 1^X2=36 

49 reseryed sum 

Length of wedge 144 inches. 

Thickness of large end 6 inches. 

864 product 
Pto. 864X48=41472-^-6=6912 in. or 4 ff. Ans. 

2. What is the solidity of a wedge that is 20 ft. long, 
15 wide at -the large end, and 10 at the edge; and 12 thick? 

Ans. 1000. 

Note. — ^This rule will give the solidity of a cone when it ia square, or 
in form of a parallelogram. 

EZAHPLE. 

What is the solidity of the cone, figure third, case fifth; 
width of the large end 9, thickness 9, and length 21 ? 
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Width of the edge 

Width of the large end 9X2==:18 

18 reserved sum. 
21X9—189X18=3402-^6=567 Ans. 

{See Ans, to Quest, 3 Case fifth.) 

CASE X. 

To find the solidity of a globe, or sphere. 

Definition. — A globe or sphere is ( ) a round body 
bounded by a surface every point of which is equally dis- 
tant from a point within called the centre; a line passing 
from one side to the other through the centre is called the 
diameter, or axis. 

Rule. — (-) Cube the diameter, or axis, and multiply its 
cube by '5236 the last product is the solidity. 

Questions. — 1. What is a globe or spberel 2. Wliat m the rule for 
finding the oulidity of u Globe or SjJtei^e. 

EXAMPLES. 

1. WTiat is the solidity of a globe, or isphere whose 
diameter b 113? 

ll3Xll3Xll3X-52S6r=7 355500-8692 solidity. 

2. A /hat is the solidity of the globe which we inhabit, 
in solid miles; allowing its circumference to be 25000 miles .^ 

As 22 is to 7 so is 25000 to 7954 diam. nearly. (Fractions 
omitted.) 263495304337 sol. mUes. Ans. 

3. What is the solidity of a cannon ball that is 9 inches 
on its diameter.'' Ans. 331*7044 sol. in. 

4. What is the solidity of a sphere whose diameter.is 
2 ft. 8 in.? Ans. 9-92t ft. solidity. 

CASE XI. 
To find the solidity of a segment, or part of a globe^ or 
sphere; or part of a. globe cut off parallel 
to the diameter, as part D C F. - 

See the figure. 
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Rule. — ( ^ ) Square the radiufl of its base, Tas D o, or 
F o) multiply its square by 3, and reserve the product; 
square the depth o C, add the square and reserved product 
together; and multiply the sum by4he depth o C; and the 
last product by *52d6; the product is the solidity. 

^uetiion. — 1. What rule can be given fiir findinif the aolidity of a Mg* 
meAt or part of a globe or sphere. 

EXAMPLES. 

1. What is the solidity of the segment D C F, radius 
D o, or F o, 7f and depth o C, 5? 
Radius 7K7XSs£ 147 reserved product. 

Depth 5X5= 35 add. ^ 

Hf^xdepth 5=860X -5386=450*296. Ans. 

d. Required the soliditv of a segment of a globe, whose 
semi-diameter is 9 in. depth 9 in. 

Ans. 1536-8176 in. 

CASE XII. 

■ ^ 

To find the Eolidity of the middle zone of a sphere^ or 

globe; or tlie part of a sphere after two segments 

have been cut off, parallel to the diameter or 

axis, as C D E F in figure, case eleventh. 

Rule. — (') Square the semi-diajoaeter of both ends and 
add the squares together, and reserve the sum : square the 
height, or distance of the two ends, as o M, and add k of 
its square to the reserved sum; multiply the sum by the 
height, or distance o M, and this product again by 1'5708; 
tke last product is the solidity. 
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^esUon. — 1. How do yoa find die solidity of tht middle cone of m 
•pliere or globel 



EXAMPLES. 

1. What is the solidity of the middle zone C D E F, 
(case eleventh;) diameter C £, or D F, 14, and height 
o M, 8? 

Note. — ^In this example Ae diameters are alike, wbicb is not always 
the case. 

Diam. 14 semi.=7x7=49 
Diam. 14 8emi.=7x7=49 
Height oMSX 3=9-5-1= 8 add. 

ht, 

101X3=803X1 -5708=47 5-9524. Ans. 

r 

9. What is the solidity of the middle zone of a sphere 
whose greatest diameter is 12, and least 8, and height or 
length 10? Ans. 1340-41t 

CASE xni. 

To find the solidity of a spheroid, or ellipsoid; and also to 
jind the solidity of the middle frustum of a spheroid. 

Definition. — A spheroid is ( ' ) ^ solid generated by the 
revolution of an ellipse, or oval, about the transverse of 
conjugate diameter. [See the figure A B C D.] 




To find the solidity of the spheroid A B C D. 
Rule. — (2) Multiply the revolving diameter B D, into 
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itself, and the product by the fixed diameter A C, and the 

product again by *5^i)6, the last product is the solidity. 

Questiona. — I. What is a vplieroidl — 2. How do yoa find the solidity <rf 
s splieroidl 

£XAMPI«E8. 

1. What is the solidity of a spheroid whose reTolving 
diameter B D is 20, and fixed diameter A C is 30? 
Revolv. diameter 20X20=400x30x'5-i3tJ=b283-a Ans. 

2^ AVhat is tiie solidity of a spheroid whose revolving 
diameter is 30, and fixed diameter 50? Ans. 23562. 

To find the solidity of the middle frustum of a spheroid. 

Rule. — (') To the square of the end diameter, add 
twice the square of the middle diameter, multiply this sum 
by the length, and the product again by '261 8, the last 
product is ttie solidity. 

Question. — 1. How do you find tbe solKlily of the middJe firufltum of a 
spliei'oid I 

EXAMPLES. 

• 

1. What is the solidity of the frustum £ F G H, length 
40, end diameters E G, or F U 24, and middle diameter 
B D 32.^ 

End dia. 24X24 = 576 
Mid. dia. 32x32X2=2043 add. 



?624X40X •2618=27478-5230 Ans. 
2. What is the solidity of the middle frustum of a 
spheroid, whose length is 30^ middle diameter 25; and end 
diameter 20 inches ? Ans. 12959'!. 

CASE. XIV. 

To find the solidity of cm elliptic spindle. 

Definition. — (i) An elliptic spindle is formed by any 
of the three conic sections revolving about a double ordi- 
nate; the following figure represents an elliptic spindle. 
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RvLK. — (') f^ind a diameter half way between the 
middle and end, as at O P, multiply it by 2, scj^uare the pro- 
duct and add the square to the square of a diameter taken 
in the middle, multiply the sum by the length, and the pro- 
duct again by *1309, the last product is the solidity, very 
nearly. 

QuctKofw.—- 1 . Descrilie nn e1]i|)tie spiodle. — 2. How do you find the 
iolidity o( ao elliptic Bplndlel 

EXAMPLES. 

1. What is the solidity of the elliptic spindle V B C D; 
lehgth 15; diameter C D 5; and diameter taken half way 
between the middle and end equal to 4? 

Diam. P. 4X2^8x8=64 sq. of twice O P. 
Diam. C D 5x5:z:25 sq. of C D add. 

89. sum. 
Sura89X15y-lS09=174-7515 Ans. 

2. What is the solidity of an elliptic spindle that is 30 
long; greatest diameter 15; and the diameter half way be- 
tween the middle and end, eoual to 10? 

Ans. 1636-25. 

CASE XV. 

To find the solidity of the middle Jrustvm of an elliptic 

spindle, 

RuLE.^-(J) To the square of twice a diameter taken half 
way between the middle and end, add the squares of the 
middle end diameters; multiply the sum by the length, and 
again by '1809, the last product is the solidity required. 

Note. — B F 6 Li in tlie pi^eceding iigure representB the middle frustum 
of an elliptic spindle. 

Question, — 1. Give the rule for finding tlie solidity of the middle froslmn 
of an elliptic spindlel 

EXAMPLES. 

1. What is the solidity of the middle frustum E G F H, 
length 10; diameter at the end 4; diameter C D 6, and 
diameter taken at O P equal to 5.^ 

Diam. O P 5X2=10x10-100 sq. of twice O P. 

Diam. CD 6x 6= S6 sq. of C D. 

Diam. E F or G H 4x 4- 16 sq. of E F or GH. 

152 sum. 
Sum 152X10X 1309=198^68 Aos, 
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CASE XVl. 

The common, but erroneotu mHhod of finding the ioUdiiy 
of square timber contained in a round stick** 

Rui^E.— 'In order to ascertain the quantity of hewn tim 
ber contained in - a round stick, it has been the common 
practice to (i) girt the stick in the middle with a line, (after 
taking off tne bark) and then to double the line into four 
equal parts, and one of these parts is considered equal to a 
side of square timber, that can be hewn from the stick; 
which side is multiplied into itself in inches, and the pro- 
duct by the length in feet; the last ptoduct divided by 144 
IS considered the solidity in solid feet. 

^ Q^estxon. — 1 . What is the common method offinding the wlidity ol squars 
timber contained in a romid stick 1 

EXAMPLES. 

1 . What solidity of sqtiare timier,. can be hewn trom a 
round stick that is 31 ft. iong, and its circumference, or girt 
line 48 inches ? 

Girt 48-ri=12X12=144X21— S024-M44=21 ft. An». 

2. What is the solidity of square timber in a round stick 
that is 30 ft. long, and its circumference or girt measures 
94 inches } Ans Ih ft. 

3» What is the solidity of a stick of timbeif that girts 56 
inches, and its length being U ft. 9 inches? 

Ans. 1^ ft. ir 11 ', or 16|i4 ft. 
4. What is the solidity of square timber in a stick of 
round timber, that girts 50 in. and is 31 ft. 7 in. long? 

Ans. 34 ft. 3' 2' 10 " 9 "" or 34} J^| ft. 

CASE XVII. 

A ^nd and more accurate method offinding the solidity of 
square timber that is contained in a stick of round timber i 
Or to find how much the stick will measure after it is 
hewn square. 

Rule. — ( <■ ) Girt the stick (after taking off* the bark,) and 
annex a cypher to the girt in inches and divide the whole 
by 4'4 the quotient is a side of the greatest square in inches 
that can be hewn from such a stick; multiply this side into 

* This method, gives too raucli for the solidity, if it is meant to measure 
the solidity of square timbfHT only ; and noteoou^hif it is me«Bti6 inckfia 
tlie IcMir slabs, or sesments. 
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itself, and this product agiin bv the length in Teet, and th« 
last product divided by 144 will be the solidity of the atick 
in feet after itie hewn, 

QuMlton.— 1. Whui a Ui« 2tiil and niar« Hccurxte meihod of Goding Iha 
nliJiiy uf upire limber cuniaii«d in a .lick of luuud timberl 
lUiutralioTt of Ike precediitg rtil«. 

Mnko > rircle nlue riininelcr » £0, unci of count iu rarciinlerence 

tinrm ■ cv|iliEr lo llv rirrninrprmie and divide hy 44, llie qinlient Will be 
il, andyuu wilJ linil^lial llie litloarilw ■qunre will he U-S veiy 



inre will he 14-S veiji nenrlyi 
•laklbel&'TfuraBideofaie 

ThefoUovnTtgJigure mil furtknr itttUtrate the preeeding rtifc. 



giuil jBiiu) ynu wbuld find (ImI t)>e uiwtierl woakl be l&'T fu: 



\'\ 






UiameteT A B or C I) 20, and the -sides of the aquare 
AD, or D B, rrBC.otCA 14 S, and ate Eidca cf (ho 
gieatest square that can be made in the circle 



I. What solidity of square timber can bo hewn &om & 
■*"kthBt is 20 feet long, and girla 62-8 inches? 

uut e2-80-*'4*= U-8 neatly X 14S=i304-49X by lengUl 
■0<=4(IS0 8O~144=sa-4tH>Udity, Aiu. 
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Thi same question solved by ease sixteenth. 
Girt 62-8-*-4=J5-7X15-7-246-49X length 20=4929-d(H- 
I44=d4*2t solidity Ans. 

Note, — By comparing the two preceding answerp, it^ ii evident that the 
last method of operation gives too much fur tlie solidity of square timber 
in such a stick. 

Solidity foxind by using i the circumference 34*2t 
True solidity found by case ITth 28-4} 



difference 6*8 

2. What is the solidity of square timber in a stick of 
round timber, that is 21 feet long, and 48 inches in circum- 
ference T 

Girt48-.(H-4-4=10-9t a side of square timber in the stick. 
10-9X10-9X21=2495-01-rl44=17-32t solidity, Ans. 

The same question solved by using k of the circumference* 
Girt 48-4-i=12X 12X21=S024-rl44=21 feet, Ans. 

Difference S'dS ft. too much. 

3. What is the solidity of square timber in a stick of 
round timber, that is 11 it. 9' long, and girts 56 inches.^ 

Girt 56-0-r-4-4=l ft. 8"t aside X 1 ft. 0' 8"=:1 ft. 1' 4" 
5f" 4'/// mul. by thelength 11 ft. 9^=18^ ft. 1' 1" 2"^ 8"" Ans. 

4. What solidity of square timber is in a. round stick, 
that is 31 ft. 7 inche«long, and giits^O inches? 

50-0-*-4-4=lltin.= a side. Ans. 26 ft. 6' 6" T" 

NoTS. — Having shown by the two first quedtions in this case, that using 
^ of the circumference fw a side of square limber, gives too much for tlie 
solidity, or more than the stirk will measure after it is liewn square; it now 
rem^iins tu show that 4 "f the circumference muUi plied by iiselt', and then 
by the length, does not produce the solidity of the stick, if tiie four segments 
or slabs are to be included. 

EXAMPLES. 

] ; What is the solidity of a stick of timber whose length 
is 20 ft. circumference 62'8 in. and diameter, 20 in. measur- 
ed by using i of the circumference? Ans. 34*21 ft. 

The same stick measured as a cylinder. 

. Ans. 4S-5t ft 

Exact solidity of the stick 48- 5t ft. * 

. Erroneous solidity 84-2t ft. 

■1. ,1, . .11., 

diff. 9-8 ft. 
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NoTV. — ^It M obviotti from the preceding examples that die ii^re t^ ^ 
the circumlereooe, mukipied by tlie lengCh, gives too much for the solidity 
of square timber in the 4itick, (or more than it would measure if it were 
hewn square:) and not enough if the four slabs, or segments are to be in- 
clBded; It ought to be a matter of consideratioo by those concerned in buying 
and selling timber, bow it should be measured ; and if it - is agi'eed by the 
parties to measare only the square timVier, (or what the stick would measure 
if it were hewn) then apply the rale in case 17tb; but if it is agreed to 
measure the wliole solidity of the stick (including the segmenti^, or four 
■labs,) then appfy the ruJe in the following case. 

CASE xviir. 

To find the soUdiiy of a round stick of timber, including 

the four slab^, or segments. 

RxTLB. — (^) Girt the stick in the middle (after taking off 
the bark,) annex two cyphers to the girt, or circum^ence, 
and divide by 3*14 the quotient is the diameter nearly: 
^multiply the girt, or circumference and diaateter together; 
and one fourth part of the prodiict multiplied into the length 
will be the solidity required. 

Ques/ton. — 1 . How do you find the solidity of a round 8i;ick of timber, 
including the four slabs or sq^ientsl 

EXAMPI4BS. 

1. What 18 the solidity of a stick of timber, that girts 
94*3 in. and length 30 feet? 

94*20-r3*14=30 diam. 94*2xSO-ri=706-5X20-rl44359a 

2. What is the solidity of a stick of timber, that is 22 ft. 
long; and the girt line measuring 31*4 in.? Ans. llTi4* 

Note.— In all the preceding examples in timber measure, the timber 
has been considered of equal bigness from end to end; it now remains to 
treat of tapfering timber, botli round and hewn. 

CASE XIX. 

Tofindtli^e solidity of hewn timber in a round stick , when 
the stick is tapering from end to end. 

Rule. — (') Girt the stick at both ends, annex a cypher 
to the girts, or circumferences, and divide each girt by 4*4 
the quotients will, be the sides o^ square timber, multiply 
the two sides together; find the difference between the two 
sides; square the difference, and add one third of its square 
to the product of the two sides, and multiply this sum by 
the length, the last product is the solidity required. 
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QiutHon, — 1. How do you find the solidity ofliewn timber iu a roaod 
•tjck, when tlic stick it tapering from end \o eud? 

EXAMPLES. «■ 

1. How jnuch hewn timber is in a stick of round timberi 
that is 24 ft long, and its circumference at one end is 44 in. 
and at the other i22 in. ? 

Cir. 44'0-f-4*4=:10 a side of the largest square. 

Cir. 22'0-i-4'4— 5 a side of the least square. 

Sides of the two squares 10x5^=50 product. 

Sides 10— 5x5-25-ri = sf added. 



58} sum. 
Sum 58jX24ft=:1400-M44=9; JJ ft. Ans. 

2. How much hewn timber is in a stick that is 21 ft. long, 
and its circumference at one end is 83 in. and at the other 
44 in.? Ans. 34 J- J y ft. 

Note. — If it is required to find liow much hewn tiinlier ia coutained io 
a round stick, allowing^ the square timber to be all lis length of e<|uaJ b^- 
neas, the round stick iniust be girted only at Uie sinaiieatenii. 

. CASE XX. 

To find the solidity of a round stick of timber which is of 
a true taper from end to end, including the four segments, 
or slabs. 
Rule. — Apply (0 the rule for finding the solidity of th» 

frustum of a round cone. . ^ 

{See Frustum of Cones, Case Sitthj Solids,) 

Question. — 1. U hat rule do you apply ior finding the solidity of a round 
Slick of timber, which is of a true tajier from end to end, slabs iucludedl 

EXAMPLE. 

What is the solidity of a stick of timber whose largest 
circumference is 68, and smallest 43 itir, and is 21 feet long? 
Cir. 6S-0f)-r3-J4-20-0t diara. 
Cir. 48»00-f 814~13-7t diam. nearly. 
Cir. and diam. 6SX 20=1 2r)0-*-t=3I 5 area, large end. 
Cir. and diam. 4.KIS-7— 5S9*l-i-i=:a47t area small end. 

Areas 315X147=V^46305 = 215troot add. 



677 sum. 

bum 677X21-f4=47S9-f.l44=:82//4 ft. Ans. 

Note. — This method of operutiun woul.l be too lengthy for common use; 
and if the fotkiwiiig rule be adopted, the solidity may lie f >und very 
tfas tratli (although a little too small) wiili much oiore couveuieoce. ^ 
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Rule 9. — (>) Girt the stick near the middle (but rather 
Bearest the butt end,) the girt is the circumference; annex 
two cyphers to the circumference; and divide by 3*14 the 
quotient is the diameter nearly; multiply the circumference 
and diameter together, and i of the product multiplied into 
the length will give Uie solidity very near. 

Que9iion.-^l» What u the 2nd rule for finding tbe solidity of a rooDd 
stick of limber which is of a true taper fi-oni end fo endl 

EXAMPLES. 

1. What is the solidity of a rpund stick of timber (in- 
cluding the four segments) which is 12 ft. long; and its 
middle girt, or circumference is 62*8 inches ? 

Cir. 62-80-i-S- 14=20 diam.; and 20X62-3=1266-0-Hi=:814 
X 12=3768-7-144=26^ ft. Ans. 

2. What is the solidity of a round stick of timber that 
is 10 ft. long; and its mean girt 31*4 inches, including the 
four segments or slabs. Ans. ^jY* ^^* 

' 3. What is the solidity of a round stick of timber, whose 
mean -girt is 94-2 in.; and 30 feet long? Ans. 147^\ ft. 

CASE XXI. 

Tefind the solidiiy of ^hewn stick ofttmber that has oU 

its sides parallel. 

Rule. — (*) Multiply one side by the other, and the pro- 
duct multiplied by the length, will be the solidity. 

QuMlton.— 1. How do you find the solidity of a bew^ stick of ^timber 
liaving all its sides paralJell 

EXAMPLES 

1. What is the solidity of a stick of hewn timber that is 
SO ft. 6 in. long; and one side is 1 ft. 3 in.; the other side 
6 in. ? 

30 ft. 6'Xl ft. 3x0 ft. 6'=19 ft. 0' 9" or 19 yV ft- Ans. 
NoTK. — Stone ia measwed in tlie same manner as square or hewn timber 

2. What is the solidity of a stone that is 12 ft. 6 in. long, 
4 ft. 10 in. wide, and ft. 9 in. thick .^ 

Ans. 45 ft. 3' 9". 

Note. — When two sides of the stick are parallel, multiply tlie mean 
width and tlie other side together, and the product by the length. 

3. What is the solidity of a stick of timber that is 12 in. 
wide at one end, and 8 at the other; and is 8 in. thick, and 
8 ft. 4 in. long.? Ans. 1 ft. 10' 2" 8'^', 
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CASE. XXII. 

To find the iolidUyofa taperinr hewn »iiek qf timber^ 
which has no two sides parallel. 

Rule. — Apply (') the rule for finding the foliditv of the 
frustum of a cone or pyramid, (see case sixth;) if the stick 
is sqMare at each end, (^) measure it as in case 6th, rule d. 

^eaft'oiM.*-!. Wlial rule fb von tt|Jply for fiiidiiig the ■olidity of • ta|H 
eriiig itewn ifiick of timber, wliicli lias no twoeiciee |MraUell---2. If iIm 
stick be wjiiore at each eiiiiy liow do you measure iti 

BXAXPLKt. 

1. What is the solidity of a sUck of hewn timber that m 
10 in. square at one end, and 4 in. at the other, and is S3 
feet long? 

Sides of sq. 10X4=40 pro. 
Sides 10— 4=6X6=36^=12 add. 

Sum 52 
Sum 52x32=1664^144^11^ ft. Ans. 

2. What is the solidity of a stick of timber that is 15 in. 
by 12 at one end; and 9 b^ 6 in. at the other end, and 21 ft. 
long? 

Sides 15X12=130 area of largest end. 
Sides 9x 6= 54 area of smallest end. 

234 sum of the two areas, 
180X54=v' 9720=981 root add. 

Sum332X7=2S24-f-144=16A^ft. Ans. 

NoTK. — ^The preceding method of measuring hewn tapering timber 
gives the exact solidity; but the method of taking the dimensions in the 
middle of the stick does not give the exact solidity, except in such sticks as 
have two -or more sides parallel. 

1. Required the solidity of a stick of timber that is 10 
by 10 in. at one end, and 4 by 4 in. at the other end; and 
js 32 feet long; measured by taking the mean between the 
two ends ? 

Sides 1 044=1 4-f-i=7 mean side. 
Mean side 7x7X82=156S-rl44=10f Ans. 
Solidity too small by f of a foot, (see quest. 1^ case 32.) 

2. What is the sohdity of a stick of timber, which on 
one side is 15 in. at one end, and 12 the others and on 
the other side it is 9 in. at one end, and 6 the other; and is 
21 feet in length? 
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Ends 1 5+1 2=27-f-i=l 3^ mean side. 

Ends 9-f- 6=:l5~i=: 7i 

Sides VXV*XV-T-T=14|46 ft, Ans. 

and is 1 J^f ft. smaller than the true answer. (See 

question 2, case 22.) 

Note. — ^Thi» last method of measuring lie wn tapering timber, faeii^s 
iDore convenient than ttie mediod of meaauring it as a frustum of a cone, it 
if geoefally put in practice. 

CASE XXIII. 

To find the solidity of timber by Gunter'a sliding rule al- 
lowing i of the eircnmference to be a side of 
square timber in the round stick. 

Rule 1. — (i) Look first for the length of the stick in feet 
upon the brass slider, slip the slider to bring the figures ex-, 
pressing the leneth, to 12 on the girt line below, then look 
on the girt line for the quarter girt of the stick, and against 
the quarter girt (on the slider) stands the figures expressing 
the solidity of the stick. 

To find the solidity of a stick of timber, allowing 4'4 of 
the circumference to be a side of square timber. 
Rule 2. — (2) Girt the stick where it would tip easy if it 
were lying upon another log, annex a cypher to the girt in 
inches, and divide by 4*4, the quotient is a side of square 
timber: then proceed as above. 

To find the solidity of hewn timber by Chinter'srule, 
Rule 3. — (3) Add the four sides together, take i of the sum 
for the mean side, proceed as above, and the answer will 
be very near the true solidity. 

Qusstions.-^-l . What rule have you for finding the solidity of timber by 
Gunter's rule, allowing ^ of the circumferen(« to be a bide 01 square timber 
in the round stick*?— 2. What is the 2nd Ruk;, allowing 4^ of the circum- 
ference to be a side of square tiiuberl— ^. How do you find the solidity of 
hewn timber by Gunter's rulel 

CASE XXIV. 
WOOD AND BARK MEASURE.* 

Rule. — (1) Multiply the length of the pile in feet and m 
ches, by the width, and that product again by the height 

* Wood and bark are sold by the cord, and 1728 inches make 1 solid foot; 
16 solid feet make 1 foot of wood; 8 feet of wood 1 ooiti; 128 solid twC 
cord. 
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o( tbe pile, the last product is the solidity; which (>) dnrid- 
ed by 138 the quotient is cords; if any thing remain, (') 
divide it by 16, tne quotient is feet of wood; if any thing 
stiU remain, (4) divide it by 4, the quotient will be quaiten 
of a foot of wood, &c. 

QusBtiofu — 1. What is the rule tor findiiig the lolidity of a pile of 
wood or barkt — 2. After finding tiie solidity in feet, how do. you reduce it 
Co cordsl-^. If aoy thing remain, wliat do you doT-— 4. Should any thii^ 
etill remaiu after dividiug by 16, what must be douel 

EXAMPLES. 

1. What is d&e quantity of wood in a pile, that it 9 laet 
inches long, 6 feet wide and 4 feet 6 inches high? 

A A ft. ft. 

9 6'X6 0'X4 6'=:256 6'-hl38=3 cords 3 sotid ft. Ans. 
^ What is the solidity of a pile of wood 22 ft 9 in, 
long, 5 ft. 8 in. wide, and 2 feet 6 inches high? 

Ans. Sfcofdi. 
S. What is the solidity of a pile of bark that it 9 leat 
long, 10 ft. t> in. high, and 4 ft. 6. in. thick? 

Ans. 425i soL ft. or S conls Sif ft. 

CASE XXV. 

Hiwing the bate, or bettom of a pile of wood, or bark gnh 
eoy tojmd how high to ouild^ that the pile may eon- 
tain any qnani^ of vsood, or batkrequired» 

Rule. — (0 Find the solid feet contained in the pile of 
wood you would build; reduce these feet to solid inches, 
and use them for a dividend; find the superficial area of the 
base in inches, and use them for a divisor; divide, and the- 
quotient is the inches in height. 

Q^e^ttUm, — 1. Havine tbebaae or bottom of a pile of wood or fcoik 
given, how do vou find the height to build, that it may contain any quantity 
of wood or bark jeq^iredl 

EXAMPLES. 

1. How high must a pile of wood Or bark be to contain 
6 ft. or 1 cord; which stands upon a base 48 in. by 48 in.? 
1 cord=128 sd. ft. X 1728=221 184 sd. in. dividend. 
48 in. X4B in. =2504 area of the base, divisor. 
221 184-H2d04=96 in. or 8 ft. in height, Ans. 

9. 1 demand the hieight of a pile of wood that wHl com* 
tain 4i ieet» tlie base or bottom of which is 4 by 5 feet. 

Ans. 43^Vi in. or 3*ft. 7^ in. 
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S. I demand the height of a pile of wood, that shall coiif 
tain 9 feet, that stands upon a hase that is 6 by 5 feet. 

Ans. dl^lii^in. or 4 ft. 9f in. 

CASE XXVI. 

To find the solidity of a parallelopipedon, 
Dkfinitioh. — A parallelopipedon is (*) a figure having 

six rectangular sides, every opposite pair of which are e- 

qual and paralleL 

RuLB. — (^) Multiply the length, breadth and thickness 

together, the product is the solidity. 

Qu€9tion».-^\. What is a ParaUelopipedoal — 2. How do you find ttw 
solidity of mich a figurel 

fiXAMPLES. . 

1. A farmer would make a large chest 21 ft. long, 5 ft. 
6 in. wide, and 9 ft. 9 in. high, the solidity of which is re- 
quired. 

21 ft. in.X5 ft. 6 in.X3 ft. 9in.=4S3 ft r6". Ans. 

2. How many solid feet in a cart that is 8 ft. long, 4 ft. 
4 in. wide, and 2 ft. 4 in. high? Ans. 80 ft. 10' 8''. 

CASE XXVIL 

To find the solidity of any cuJbical fi^re. 

Definition. — (}) Any figure haying six square, or eqctal 
sides is called a cube. 

Rule. — (^) Multiply one side into another, and this pro- 
duct by the third, the last product is the solidity. 

Quutimu, — 1. Describe a cubical figure. — 2. ijoW is the solidity of Hhis 
figure foundl 

EXAMPLES. 

1. What is the solidity of a tea chest that is 3 ft. 6 in. 
every way? 

8 ft. 6X8 ft. 6X3 ft. 6=42 ft. 10' 6''. Ans. 

2. How many solid feet will 60 bales of goods occupy 
in a store; each bale measuring 4 ft. 8 in. every way .^ 

Ans. 4605 ft. 11' 3". 
8. How many solid feet are in a square room that is 13 
feet long, 12 feet wide and 12 feet high? 

Ans. 172d. 
4« How Mny solid feet in a pillar that is 16 feet square? 

Ans. 4096. 
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5. There is a pit d\x% 8 feet deep, 8 feet long and 8 feet 
Wide; how many solid feet of sand were thrown out of it? 

Ana. 51^ 



GUAGING. 

DEFiNtTioN. — Guaging is (i) the art of measuring all 
kinds of vessels, and determining the quantity of liquor con- 
tained in them. Practitioners in the art, generally make 
their calculations (^) by means of instruments; the instru- 
ments used in guaging, are the (^^) calipers, Gunter*s sliding 
rule, Guntei's scale, &c. the guaging rod is used (**) to take 
or find the outs. The vessels used for liquor are various in 
shapes and names, viz. (s) pipes, hogsheads, barrels, run- 
lets, &C. also, among brewers, coolers, backs, vata, &c are 
used. 

Solidity qf liquid measure, i$*e. 

A gallon of wine occupies a space equal to (^) 231 sol. in. 
A gallon of beer occupies a space equal to (^} 283 sol. in, 
A gallon in corn measure is equal to ('^) 268*8 sol. in. 
A bushel in corn measure is equal to (O &1&0*4 sol. in. 

Generally speakine there are {^^) three sorts of casks, 
which are judged oi according to the curvature of their 
sides, viz« 

1. If the sides of the cask are very curving from end to 
end, it may be said to represent (ii) the middle frustum of 
a spheroid, (see the figure E F G U, case 18, solids.) 

3. If the sides of the cask are more straight it more pro- 
perly represents (12) the middle frustum of an eliptic spin- 
dle, (see figure, case 14, solids.) 

3. If the cask is straight from the end to the bung, and 
of a true taper, (such a cask is rarely found) it repre- 
sents (f.s) two frustums of a round cone; the two bases 
form the middle diameter. (See the frustum pf a round 
cone, case 5, solids, figure first,) which represents half of 
such a cask. 

OBKSRAL ROLfi. 

(m) Find the solidity of eithes^of the above figures, (or 
any other figure^ in solid inches, and divide the solidity by 
S31 for wine gallons; by 282 for4>eer gajdonsj^nd by 268-8 
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for gallons of grain or com; and by SI 50 '4 for lui^ek of 
com; and the quotients will be the answers respectivebf < 

^etiknu. — 1 . What is Guagingt — 2. By what means do fuvctitionert 
ner^lly make their calculatioits? — 3. What are the ilbttiinents used'S" 
For what ia the auag inr rod usedt — 5. What vewels are most common* 
Ijr osed lor liqiiort>--6. How many solid inches of spaee does a gaiXioa oi 
wine oocapyt— 7. How many a gallon of beefl-^. How many a gallon 
oToorDl— V. How many a bushel of coral'— 10, Generally speaking how 
many sorts of casks ara therei>^11. What does tlie first representl — 12. 
What does the second repreaenti— 13< What does the third represent? — 14 
What is the general role for finding the coment of the before described 
casksl 

CASE h 

To guage a spheroidical cask* 
RtTLE 1. — (i) To twice the square of the bung diameter, 
add the square of the head diameter, and nmltipiy the sum 
hj the length of the cask, divide the product by 88*2 for 
wine, by 1077 for ale, or beer, and by 1026*3 for gallons 
of com or grainy and the quotients will be the answers res* 
pectiyely. 

KvLB d. — Find the solidity of the cask by the follow- 
ing rule, viz. (3) To the square of the diam. at the end, add 
twice the square of the middle, or bung diameter) multiply 
the sum by the length of the cask, and again by ^618, Cbw 
last product is the solidity } which drride by 331 for wme^ 
383 for ale, or beer; and by 368*8 for gallons of corn, 
or grain: the quotients will be the answers respectively. 

Quettians. — 1. What is the nile fur guaging a i^eroidica) caskl — 2« 
What is the 2nd Aule for finding the content m such a cask? 

EXAXFI/E« 

What is the content of a spheroidical cask, in wine, aki 
or beer and com gallons; whose middle or bung diameter 
B D (see figure, case 13, solids) is equal to 20 inches, and 
the end diameter E G or F H is equal to 13 inches, and 
the length of the cask 22 inches? 

Solved by rule first. 
Bung diam. B D. 20X20X2=800 twioe the square* 
Head diam. £ 6 or F H 13 Xl3=:169 added. 



SCDB) 969 X22=21 318 pro. 
Pro. 2IS18-r882=244ff gal. of wine, Ans. 

21318-+-1077=!9y«7^^^ gal. of ale or beer, Ans. 
2131«-t-1026-3=20t%^^ gal of corn, &c. Ans. 
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* The same queation by itde second. 

Diam. E G qr F H 13 X 13=169 square of E G or F H. 
Bung diam. B D 20X20X2=800 twice square BD add. 

969 sum 
Sum 969 X 22 length^sSlSld X 2618=5591*0524 sol. 
Solidity 5581 -0524-2-23 1=24 -let gal. of wine, Ans. 

558]-0254-f-282=l9-79t gal. of ale, &c. Ans. 

5581 -0524-^268 •8=20- 7 6t gal. of com, &c. Ans. 

Note. — Dimemions are always taken in iiiclies; due allowaooe miMl be 
made fur the thickness of the beads, &c. 

CASE II. 

To guage a cask representing the middle frustum of an 

elliptic spindle. 

Rule. 1 — (i) To twice the square of the bung diameter, 
add the square of the head diameter and reserve the sum; 
find the difference between the head and bung diameter, 
square the difierence, and subtract f of the square of the 
iiifierence from the reserved sum; multiplv the remainder 
by the length of the cask; divide the product by 882 for ^ 
wine; by 1077 for ale or beer; ai|d by 1026-3 for corn, &c; * 
the quotient will be the answers in gallons respectively. ^ 

RvhiB- 2. — Find the solidity in solid inches by the follow- 
ing rule, viz. (^) To the square of twice a diameter taken 
half way between the head and bung, (as at o P) add the 
squares of the head and bung diameters; multiply the sum 
by the length of the cask, and again by 1309 for the solid- 
ity; divide the solidity by 231 for wine; and 282 for ale, 
orbeer^ and by 268*8 for com, &c.; the quotients will be 
the answers in gallons respectively. 

Que^iion$. — 1. What is tlie ist rule for guegin^^ a cask representing the 
middle frustum of an elliptic spindle! — 2. What is tlie 2ad rulel 

EXAMPLE. 

. What is the content of a. cask repre:^entins the middle 
frustum of an elliptic spindle, (see figure E F, O P, C D, 
and G H, case 14, solids) in wine, ale, and corn eallonsi 
whose length is 88; bung diameter C D 22; and end diam- 
eter E F, or G H. 16: and a dianafter at O P 20 5 inches? 

R , -J 
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Solved by rule first. 
Diani. C D 22x22=484X2=968 
Diam. E F or G H 16x 16=256 



reserved sum 1224 
Diam. 22— 16=6X6=86-^1- 14-4 sub. 

remainder 1209-6 
rem. 1209-6X 83=45964*9 product. 
pro. 45964-8-rS82 =52-lt gal. wine, Ans. 
45964*8-5-1077 =42-6t gal. ale, &c. Ans. 
45964-8-4-1026-8=44-7t gal. corn, &c. Ans. 

The same question by rule second, 
Diam. at O P. 20-5x2=41x41=1681 square of twice O P 
Diam. C D 22X22 =z 484 square of CD 

Diam. E F or G H 16X16= 256 square of E F or GH. 

2421 sum. ^ 
the sum 2421 X 38 X- 1809=1 2042-5882 solidity. 
Solidity 12042-5882-:-281=52-lt gal. wine, Ans. 

12042-5382-j-2S2=42-7t gal. of ale, &c. Ans. 
12042-5382^268-8:=:44-8t gaL of corn, &g. Ans, 

CASE IIL 

To guage a cask representing two frustums of a round 
cone, the bases being joined together to form the bung 
diameter, {See figure 1, Case by SoUds^) 

Rule 1. — (') Add the two diameters together, square 
the sum and multiply the square by 8, and reserve the pro- 
duct; find the difference of the diameters; square the dif- 
ference, and add the square of the difference to the reserved 
product, and multiply the sum by the length, and the pro- 
duct again by -00023 J for ale, &c. by -000281 for wine. 

Rule 2. — ^Find the solidity of half the cask by the fol- 
lowing rule, (half of such a cask would represent a churn, 
or mash tub, or basket,) viz. (^) Find the area, of the two 
ends,* supposing the cask to be cut in two, add the areas 
together and reserve the sum; multiply the areas together, 
extract the square root of the product, and add the root to 
the reserved sum; multiply the sum by d the length and \ 

* To find tlie area of tlie ends, (3) inulliply the diameter by tlie civciim- 
ferencey and ^ of the product is the area. 
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the product is the solidity of half the cask, which most he 
doubled to make the solidity : divide the solidity by 331 for 
wine; 382 for ale; by 368*8 for corn gals. &c. 

^esiiont.—l* What is the first rule for guaging a cask representing 
two fniBtums of a round cone, the bases being joioecl together to form the 
bung diameiert— 2. What is the second rule !---3. How u the area of the 
ends foundl 

EXAMPLE. 

What is the content of a cask representing two frustunis 
of a cone, (see frustum A B C D, ngure first, case 5, solids) 
diameter A B 31, and diameter, C D 44; length 55? 

Solved by rule first. 

res'd pro. 
Diam A B & C D 31+44=75X75=5625X3=16875 

Diam. C D & A B 44—31=13x13=169 add. 



Sum 17044 
Sum I7044X55X-00023A=217-48144 ale gal. Ans. 
17044x55X-00038i=365'603S3 wine gai Ans. 

The same question by rule second. 
As 7 : 22 : : 44 diam. ; 188-3t circum. 
7 : 22 : : 31 diam. : 97 •4t circum. 
Diam. 44Xby cir. 188-3-H=1521-3 area largest end. 
Diam. 31 Xby cir. 97*4-H= 754'8t area of small, end. 

Areas. o 2276*1 reserved sum. 

1521-3X754-8=V1148277-24=1071-5 root added. 



3347.6 sum 
Sum 3347 ^Xhalf length 27-5-ri=80686-83 solidity of half 

the cask 
30686-33X2=61872-66 solidity of the cask, 
solidity 61372-66+282=2l7-6t ale gal. &c Ans. 
61372-66-^231=265-6t wine gal. Ans. 

GUAGING, SECOND METHOD. 

Sometimes the following method is used in guaging. 

Rule. — (}) Measure the diameter of the cask at both 
ends, and take half the sum for the head diameter; measure 
the diameter at the bung, or in the middle of the cask; 
(dimensions must be taken upon the inside, or else allow- 
ance must be made for the thickness of the staves, &c.;) 
measure also the length of the cask; find the difference be- 
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tween the Dead and bung diameter; multiply it by '63, and 
add the product to the head diameter, the sum is the mean 
diameter of the cask; (and reduces it to a cylinder.) 
Square the mean diameter and multiply the square by the 
length of the cask, and divide by 294*12 for wine; by 359- 
05 for ale, &c/^ by 342*25 for corn gallons; and by 2738 
for bushels of corn.* 

^tuMtum, — 1. What i« the general rule to be used in the second method 
of Guaging? 

EXAMPLES. 

1. What is the content of a cask in form of the figure 
in case 13th, solids, whose diameter E G or F H equal 13, 
and diameter B D 20, and length 22 inches ? 
Diam. 20— 13=^7 diff. X •70^=4* 9(H-1 3=1 7-9 mean diam. 
diam. 57-9X 17*9X22=7049*02 product. 
Product 7049»02-f-294*12=24t gal. wine, Ans. 
7049-02-:-359*05=19t gal. ale, &c. Ans. 
7049*024-342*25zz20t gal, of corn, Ans. 
If the cask is more straight, the number '67 ought to be 
used. 

2. What is the content of a cask representing figure E 
F C B G H, case 14th solids; diam. £ F or G H equal 16, 
diam. C D 22; length 38 inches? 

Diam. 22— 16=6 dtf. X 67==4*02-|-l 6=20*02 mean diam. 
Mean diam. 2002x 20-02=400*8004x38 len.=l 5230-41 52 

?ro. 
ro. 15230*4152-r291*12=5Jt gal. wine, Ans. 
15230*4152-r359*05=42t gal. ale, &c. Ans. 
1 5230*41 52-r342*25=44t gal. of corn, Ans. 

3. What is the content of a cask, formed by joining two 
frustums of a round cone together, (the frustum A B C D 
fi^re first, case 5th,in solids, represents half of such a cask) 
diam. 44 and 31, and length 55 inches? 

• These diviMra arise by dividing 231, 282 and 2€6*8 by -7854; if ihe 
■quare of the mean diameter were multiplied by the length and again by 
'7854, the last product would be the soHdity of the cask ; (see Cylinder, 
case 4th soKds) the solidity being divided by 281 for wine ; 282 for ale; 
by 268*8 for gallons of corn, &c. the quotients would be. the answers in 
gallons, respectively; although the number '62 is generally used b^ guagers, 
yet it ought to be varied according to the curvature of the cask; if the cask 
M very curving like fiffure, case I8th, solids, it would require that the dif- 
ference between the diameters be multiplied by '69 or *7; if the cask m 
more straight the number used should be less. 
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If otE. — ^A cask of this form requires that the difierence b e tw een the 
diameters be multiplied by *615, for 62 produces too much. 

Diam. 44—31=13 dif.X •515=6-695X81 diam.=37-695 mean 

diam. 
Mean diam. 37-695X37-695X 55=781 50*21 6375 pro. 
Pro. 78150-216375-r294-12=265-7t gal. wine, Ana. 
78150-216375-rS59-05=2l7-6t gaL ale, &c. Ans. 

NoTK. — It is evident from the three last examples, that the number €2 
would hot exactly apply in eitlier case: the dimensions of the three last ex- 
amples are the same as the dimensions of the thre« first examples^ by the 
fii-st method ; and the numbers which I have made use of produce the sanoe 
answers as were produced bv the first method . If the cask is a little 
straighter than the elliptic spmdle, in case 14 solids, the number *62 will 
exactly 4||^ply : this number should always be varied according to the shape 
of the cask, and at the judgment of the guager. 

4. What is the content of a spheroidical cask whose 
length is 20; diameters 16 and 12 inches? 

Ans. 14'8t wine, 12'2t ale, &c. 
In this example the number *7 is used. 

5. What is the content of a cask representing an elliptic 
f pindle, length 40; diameters 32 and 24? 

Ans 117-2t wine, 96-Ot ale, &c. 
In this example number *67 is used. 

6. What is the content of a cask, representing two frus- 
tums of a cone, diam. 24 and 32; lengtn 40? 

Ans. 107-5t wine, 88-09t ale, &c. 
In this example the number *515 is used. 

To gtcage with calipers, or Grunter^s scale. 

(i) On the calipers there is a brass pin fixed at the points; 
17'15 and at 18*95;* these are called guage points; 17*15 is 
used for guaging wine, and 18*95 is used for ale, or beer, &c. 

Rule. — For a cask representing the middle frustum of a 
spheroid, (see figure, case 13, solids) (2) extend from 1 to 
•7; and with the same extent, set one foot of the dividers 
in the number expressing the difference between the bung 
and head diameter, and they will reach to a number, towards 
the left hand, which, when added to the head diameter will 
give the mean diameter of the cask; then set one foot of the 
dividers in the guage point, and extend to the mean diame- 
ter; and the same way set ofif twice that extent from the 
length of the cask, and they will reach to a number ex- 
pressing the content of the cask. 

* These numbers are the square roots of the numbers 291*12 and 8591)0 
respectively. j^« 
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NoTK 1. — ^Tbe same opentioo naay be perfoimed ob the line of nuiabcn^ 
SB GontBr's scale. 

Note 2. — (S) If wine gallons are required, use the guage point 17*15; if 
ale ||allona are required, use tiie guage point 18*95; bm if coin gallona are 
required, you may use the pomt IS* 5 respectively* 

NoT£ 3- — (^) If the cask represents the middle frustum of an elliptic spin- 
dle,^ (see figure, case 14, solids) extend from 1 to *67, or if a little more 
straight, extend from 1 to -62 ; and for a cask formed by two frustums of a 
cone, extend from 1 to '51 or *52. 

QuuHom, — 1. Describe the calipers or compasses used for Guagingt — ^2. 
How do you find the content of a cask by this instrument, or Gunter*s 
■oale? — ^. Give the guage poinit to be used for the different measures re- 
quired.— 4. Give the points to extend from and to according to tlie figura 
or r^esentation of the cask. .. 

EXAMPLES. 

1. What is the content of a cask of rum, or wine, whose 
length is 59*3 in.; and diameters 34*5, and 30*7; difierence 
of diameters 3*8? 

Operation. 
Extend from 1 to *63; and that extent reaches from 3-8, 
(the difference of the diameters) towards the left hand to 
2-4 nearly, which add to the head diameter; 30"7-|-2"4=3S-| 
mean diam.; then extend from the guage point 17*15 to 33*1 
(the mean diameter,) and set ou twice that extent from 
59-3 (the length of the cask,) and they will reach to 220*8 
nearly, which is the content of the cask. 

2. What is the content of a cask of wine whose length is 
38; diam. 22, and 16 in.: difference of diameters 6? 

Ans. 52t wine, 42t ale, &c. 

Operation. 
Extend from 1 to '67; and that extent will reach from 6, 
(the difference) to 3*7 nearly : which being added to the 
head diameter 16, produces 19*7 for the mean diameter: 
then extend from the wine guage point to 19*7, (the mean 
diameter) and set off* twice that extent from 38, the length; 
and the dividers will rest on 52 the answer. 

Note. — Guagers make use of the guaging rod to take the dimensions ol 
the cask; and there are also tables on it by means of uhicb the outs are ta- 
ken. After the preceding rules are well committed to memoiy, the young 
practitioner would soon obtain a complete knowledge of guaging, by a liltfe 
practice with the instruments. 
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To find whether water can be made to pmfrom one place to 
another y or to find how much higher one place i$ thorn 
another. 




F is tbe fountain, and E the place assigned to carry the 
water to. 

NoTK. — To perform this busineaa you must be provided with two staves 
divided into inches and tenlbD, which may be of any convenient length, 
perhaps 4 or 6 feet ; and also a water level whibh may be made easily at 
any joiner's shop ; the level may be of any convenient length, dug out hol- 
lowing, so as to bold water; with two sights at the top to make the olwer 
vat ion through ; having provided the staves and water level, go to the foun- 
tain with two assistants and observe the following rule. 

Rule. — Order the first assistant to the fountain with one 
staff placed perpendicularly : and the second assistant to any 
convenient place as at A, with his staff perpendicularly; 
then place tne water level in the middle between them at w, 
and looking through the sights order the first assistant to 
move a piece of white paper up and down the staff till you 
can see it through the sights; then order him to notice the 
distance it rests from the ground; and going to the otlier 
end of the water level, order the second assistant to do 
likewise; and after he has marked down the distance the 
papers rest from the ground, order the first assistant to take 
the place of the second, and the second to take a new 
stand as at B; place the water level between them, make 
observations as^ before, and order the assistants to mark 
down the distances the paper rests from the ground, and 
proceed to take another station and make new observations 
till you have arrived to the place assigned; then order the 
assistant's to cast up their notes, and as much as the second 
assistant's notes exceed the first, so much does the ground 
descend; and so much as the second assistant's notes are 
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less than the first, so much does the ground rise. Tn the 
preceding example the assistant's notes are as follows: 



First assistant's notes. 


Second assistant's notes. 


ft. in. 


fli in. 


First station 7 


First station 1 


Second do. 1 


Second do. 6 


I'hird do. 2 


Third do. X 6 


Fourth do. 1 2 


Fourth do. 2 


Fifth do. 4 


Fifth do. 7 



ft 3 S in. ft. S 9 in. 

Second assistant's notes exceed the first by 6 inches; of 
course the ground is 6 inches lower at E, than at M, and 
water will run. 
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MISCELLANEOUS QUESTIONS. 

• 

T. At a certain election 375 persons voted for S candid- 
ates, and the candidate chosen had a majority of 91; how 
many voted for each? Ans. 333 and 142. 

2. Suppose a man to step 30 inches at a time, and to go 
4 miles an hour, how many times does he step in a minute f 

Ans. 104|.' 

3. The divisor is 43967, the quotient 2737336, and the 
remainder 37673; what is the dividend? 

Ans. 130347643314. 

4. After paying away k and} of my money, I had 66 
guineas left in my purse; what was in it at first? 

Ans. 130. 

5. A water-tub holds 147 gallons; the pipe usually brings 
in 14 gallons in 9 minutes; the tap discharges, at a medium, 
40 gauons in 31 minutes; now supposing these both to be 
carelessly left open, and the water to be turned on at 3 
o'clock in the morning; a servant at 5, finding the water 
/unnine, shuts the tap, and is solicitous to know in what 
time the tub will be filled after this accident, in case the 
water continues to ilow from the main. 

Ans. the tub will be full at 3m. 48^14 s^^* ^^^^ ^- 

6. If one pound,ten, and 40 groats, 
Will buy a load of hay ; 
How many pounds with 19 crowns 
For 20 loads will pay? Ans. £38 lis. 8d. 

7. A man being asked how many sheep he had in his 
drove, said, if he had as many more, half as many more, 
and 7 sheep and an half, I should have 30: how many had 
he? Ans. 5. 

8. I want a tub made, of equal bigness from top co bot- 
tom, that will hold 10 bushels, the diameter of which is 
limited to 33 inches, how high must it be made ? 

Ans. 36'65t inches, 
(Ca// a bushel dry measure 3150^ solid or cubic inches.) 
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9. An elm plank is 14 feet 3 inches long ; what distance 
from the edge must a line be struck to take off a yard square ? 

Ans. 7^^ inches. 

10. A man, haying a son at sea, made, upon his ^death bed, 
a will, in wliich he provided, that if ihe son returned, | 
of the estate should belon? to him, and the remainder to 
his mother ; but if the son should not return, he appointed the 
mother |, and the remainder to her daughter, provided she 
should marry, ^'he son was lost, and the daughter married, 
by which act the mother lost in equity $2400 more than if the 
son had returned and the girl had not married. What would 
have been her dower if the son had returned, and the daughter 
remained single ? 

11. A lent B a piece of cedar board 6 feet square and 
h^s received two pieces each 3 feet square; who.is the per- 
son indebted^ and how much? Ans B owes A IS feet. 

IS. The wall of a town is 17 ft. high, which is surround- 
ed by a ditch of 20 feet in breadth; I demand the length of 
a lad.der that shall reach from the outside of the ditch to the 
top of the wall? Ans. 26*2 feet nearly. 

13. How many feet of boards will it take to cover a barn 
which is 76 ft. long, 33 ft. wide 14 ft. post, and 20 ft. spar; 
and how many shingles will it require to lay the roof, ad- 
mitting 6 shingles to lay a superficial foot? 

Ans. 6600 it. boards and 19152 shingles. 
Note. — The roof boards are allowed to be 21 feet long. 

14. Wliat is the difference and what the sum of six dozen 
dozen, and half a dozen dozen? 

A«a 5 The sum is 936 
^^^' I The difference792. 

15. A owed B $317,19, for which he gave his note on 
interest, bearing date July 12th, 1797. On the back of the 
note are these several endorsements, viz. 

Oct. 17th, 1797, Received in cash $61,10. 

March 20th, 1798, Received 17 Cwt. beef, at #4,83 per 
cwt. 

Jan. 1st, 1800, Received in cash $84. 

What was there due from A to B of principal and inter- 
est, Sept. 18th, J801 ? Ans. $144,363. 

16. A traveller leaves Exeter at 8 o'clock on Monday 
morning and travels at the rate of 3 miles an hour towards 
London^ another traveller sets out from London at 4 o'* 
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clock the same evening, and walks for Exeter at the rate of 
4 miles an hour, hoth walking without intermission; now 
supposing the distance from one place to the other to be 
130 mile«^ whereabouts on the road will they meet? 

Ans. 69 if miles from Exete#. 

17. What is the length of a road, which being 33 feet 
wide contains an acre? Ans. 80 rod$ in length, 

18. A.B & C, bought a drove of sheep in company; A 
paid £14 5s.; B, J£13 lOs.andCiCll Ss. They agreed 
to dispose of them at the market; that each man should take 
13s. as pay for his time, &c. and that the remainder shouhl 
be divided in proportion to their several stocks : at the 
close of the sale they found themselves possessed of i^46 
5s.; what was each man's gain exclusive of the pay for his 
time, &c. 

A'sgain £1 ISg. Sd 

Ans. I B's " £1 Us. 6d 

C's " £1 6s. 3d 



Whole ga%n^ Proof, £4 lis. Od 

19. A man lays out 30 cents for apples and pears, buying 
his apples at 4 and his pears at 5 for a cent, and afterwards 
Bold^ of his apples and^ of his pearsfor IS cents, which 
was the prime cost; I demand the number he bought of each? 

Ans. 72 apples, 60 pears. 

20. Four men, A, B, C, & D, found a purse of money 
containing 12 dollars, they agree that A shall have one 
third, B one fourth, C one sixth and D one eighth of it, 
what must each man have according to this agreement? 

Ans. A^s share, 1^4,571^. B's share, $3,428|. 
C's share, $'2,285f. D's share, ^l,7l4f . 

21. What is the present worth of 432 dollars, payable 4 
years heuce, discounting at the rate of 6 per cent? 

An.^383,70». 

22. I have owing to me as follows; viz. $13,73 in 8 mo.: 
$46,00 in 5 months; and 104,34 in 3 months; what is the 
mean time for the payment of the whole? 

Ans. 4 months 2 days. 

23. A began trade June 1, with 40 dollars, and took in 
B as a partner, Sept. 8, following, with liO dollars; on 
Dec. 24, A put in 190 dollars more, -and continued the 
whole in trade till May 5, following, when their whole gain 
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was found to be 83 dollars; wh^it is each partner's share? 
Ans. Ji^9 thare $47,065 1 JB'« share $34,934 f 

84. What fraction b that, to the numerator of which, if 
1 be added the value will be ^: but if 1 be added to the de 
nominator, its value will be ^r Ans. o 

25. Sold a piece of cloth for £114, and gained as much 
percent, as the cloth cost me; what was the price of it.^ 

Ans. 20. 

26. There is an island 50 miles in circumference, and 
three men start together to travel the same way about it; 
A goes 7 miles per day, B 8, and C 9; when will they all 
come together. again, and how far will they travel? 

Ans. 50 days, A 350 miles, fi 400, and C 450. 

27. A said to B & C, give me h of your money and I 
shall have jElOO, B said to A and C, give me J of yours and 
1 shall have £100, C said to A and B, giv6 me 1 gf your 
money and I shall have £100^ How much money had each 
man? Ans. A had £29,-^, B had £641 ? C had £76t^. 

2d. A man driving his geese to market was met bv anoth- 
er, who said, Good morrow master, with your hundred 
gees^; says he, I have not an hundred, but if I had half as 
many as 1 now have, and two geese and a half beside the 
number I now have already, 1 should have an hundred. 
How many had he? Ans 65 geese. 

29. A man had an hundred dollars with which he bought 
100 animals, consisting^ of oxen, sheep and geese; for oxen ne 
eave $10 a piece, for sheep $1, and for geese 1 shilling: 
How many of each did he buy ? 

Ans. 54 Geese= 9 dolls, 
\ 5 Oxen =50 " 

^ 41 Sheep =41 " 

$100 Proof. 

30. A hare starts 12 rods before a hound; but is not per- 
ceived by him until she has been up 45 seconds; she scuds 
away at the rate of ten miles an hour, and the dog on view, 
makes after at the rate of 16 miles an hour. How long will 
the hound be in overtaking the hare, and what distance will 
he run ? Ans. 97^ seconds, he will run 228d/?c<. 

31. If by selling goods at 28. Sd. per lb. I clear cent per 
cent, what do I clear per cent, by selling them at 9s j^r 
cwt? Ans. 50 per cent. 
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92. A ffeneral disposing his army into a square battalion, 
found he had 231 over and above; but increasing each side 
with one soldier, he wanted 44 to fill up the square; Of how 
many men did his army consist? Ans. 19000. 

33^ A can do a piece of work in S weeks, B can do thrice 
as much in 8 weeks, and C 5 times as much in 12 weeks; 
in what time can they finish it jointly? 

•Ans. 5 days 4 hours. 

34. A military officer drew up his soldiers in rank and 
file^ having the number in rank and file equal; on being re- 
inforced with three times his first number of men, he plac*> 
ed them-ali in the same form, and then the number in rank 
and file was jiist double what it was at first; he was again 
reinforced with three times his first number of men, and af- 
ter placing the whole in the same form as at first, his num- 
ber in rank and file was 40 men each; How many men had 
he at first? Ans. 100. 

35. If a steam engine can, working alone, do a certain amount 
of work in 1 hour, a water-mill in 3 hours, a wind-mill in 5 hrd. 
and a horse-power mill in 7 hrs. ; what time will it require for 
the whole, working together at the same time, to do three timc« 
the amount of work ? Ans. 1 ho. 47 m. 23 A sec. 

36. A and B purchased 20 acres and 72 rods of land at 
$25*57 cts. per acre. By agreement A was to have 6 acres 
and 12 rods of the land, and B to have the remainder, and 
to pay $4 per acre more than A. How much did each man's 
land cost him per acre? Ans. A's cost $22-75'8m. 

B's " J^26-75'8m. 

87. How many vards of stuff that is 3 quarters of a yard 
wide will line a cloak, in which there are 4 vards of cloth 
thatwas? quarterjs.wide? Ans. 9^ yds. 

S3. A hare is 50 leaps before a grey hound, and takes 4 
leaps to the grey hound's 3; but 2 of the grey hound's leaps 
are as much as 3 of the hare's; how many leaps nm«t the 
hound take to catch the hare ? Ans. 300. 

39. How many 3 inch cubes may be cut out of a 1 2 
inch cubtj? Ans. 64. 

40. If the area of a triangle be 160, what is the side of a 
sq^uare eqiial in area thereto? Ans. 12*649. 

41. ABC & D companied, and gained a sum of money, 
of which A B & C took j^i>00; B C & D $400; C D & A 

S ^ 
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•380 and D A & B 9360; what was the gain of each? 

Ass. A'8 gain $80. 
B»B « $100. 
C'8 " 9120 
D's ^* $180. 

43. A person- looking on his watch, was asked the time 
of day, said, that it was between 3 and 4, and that the honr 
and minute hands were then together; what was the time? 

Ans. 16i^ minutes past 3. 

43. What sum of jponey will produce as much interest in 
3| years, as $210*15 cts. can produce in 5 yea)» and 5 mo.? 

Ans. $350*25 cts. 

44. What is the gross weight of a hhd. of tobacco, weigh* 
ing net 11 cwt 1 qr.; tare 14 lb. per cwt.? 

Ans. 12 cwt. 3 qr. 12 lb. 

45. A person being asked in the afternoon what o'clock 
it was, answered, that the time past from noon was equal 

^ to I of the time to midnight. Required the exact timer 

Ans. 5 hoiurs 20 min. 

46. What part is 28H of 33^*^ ? Ans. J. 

47. Which is the gxeater fraction y\ or 7^5^) s^nd by how 
much? Ans. 1^ is greater by tV« 

48. B & C purchased 1200 acres of land at $1 per acre, 
each paying $600. Some time after, C on viewing it, of- 
fers to take a certain square piece at $1*75 per acre to the 
amount of his advance, to which B consents. How many 
acres will each have, what is the length of each side of C^ 
lot, and what does B's part cost him per acre? 

Ans. C has 342 acres 3 roods 17| rds. 
B has 857 acres roods 22f rds. 
B's land is *70 cts. per acre. 
Side of C's=234 rods 3 ft. 6? in. - 

49. If by selling goods at $2^ per cwt. I gain 20 per cent., 
what do I gain or lose per c«nt. by selling at $2i per cwt? 

Ans $8 per cent. gain. 

50. Sold a piece of cloth containing 1000 Flemiae Ells for 
850 guineas, and gained upon every yard | of the prime 
cost of an English EU: what did the whole piece stand 
me in? Ans.£77M7s. IQ/i^d. 

51. Three men are employed to perform a piece Of work 
for £2 10s.; A & B are supposed to do fj of the woric« 
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A & C tV* ^^d B ft C A of it; they are fo be paid propor* 
tionally; can you divide it as it should be? 

Ans* A's proportion is 198. 8d. If f qr. 

B's << << 9s. 2d. Sffqr. 

C»s " ** £X Is. Od. 3|iqr. 

Proofi=.£^ 10s. Od. Oqr.' 

52. A certain usurer lent £90 for 12 months, and receiy- 
•ed principad and interest £95 8s. I demand at what rate 
percent he received interest. Ans. 6 per cent. 

53 If a gentleman have an estate of £1000 per annum, 
iiow much may he spend per day to lay up three score 
guineas at the year's end? Ans. £2 lOs. 2d. l||q. 

54. A B &. C have among them 135 guineas; A's+B's are 
to B's+C% as 5 to 7, and C's— B's to C's+B's as 1 to 7; 
How many had each? Ans. A had 30 

B " 45 
C " 60 

Proof 135 Sum.r, 

55. Two ships A and B sailed from a certain port at the 
eame time; A sailed north 9 miles an hour, and!^ B east 6 
mUes an hour; What was their distance at the end of one 
liour? Ans. lOm^s 

56. After an old man's death, in gold was found 

Left to his family, ei^t thousand pounds, 

To be bestowed as his last will directed 

Which did provide that none should be neglected: 

For to each son, there being in number ^q 

Three times each daughter's portion he did give , 

The daughters each were also to receive, 

Double tne sum he to their mother gave; ' 

His daughters, all in number, were just four, 

Their gold in weight, eight times their mother's store: 

Now that this WUl may justly be fulfilled, 

What must the widow have and what each child .^ 

Ans. Mother's share £205 : 2s. 6T7d. 
Daughter's <' £410 : 5s. l^d. 
Son's " £1230 :15s. A^^d. 

57. Bought 30 hogsheads of molasses at $600; paid in 
dutiert20,66; for freight $40,73; for porterage $6,05, and 
for insurance, $30,84; If I sell it at $26 per hogshead, how 
much shall I gain per cent? Ans. $11,695: 



\ 
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53. A Stationer sold quills at lis. per thousand, by which 
he cleared jf of his money; but growing scarce, he increas- 
ed theuQ to 13s. 6d. a thousand; what did he clear percent 
by the latter price .^ Ans. £9Q 7s. iild. *> 

59. If I sell '500 deals at 15d. a piece, and lose £9 pel 
cent., what do I lose in the whole quantity ? 

Ans. £2 168. 3d. 

60. If I buy 1000 Ells Flemish of linen for £90, what 
may I sell it per Ell in London, to gain £10 in the whole? 

Ans. 38. 4d. 

61. How many wine gallons in a* cask, whose bung di- 
ameter measures .^7 inches, head diameter 91 inches, and 
length 30 inches ? Ans. , 63 gals. 3 qts. 

62. A and B companied; A put in £45, and took f of 
the gain; What did B put in.^ Ans. £30. 

63. A fellow said that when he counted his nuts two by 
two, three by three, four by four, five by five, and six by 
six, there was still an odd one; but when he counted them 

' seven by seven they came out even; How many had he.^ 

Ans. 7^1. 

64. A and B cleared by an adventure at sea 45 guineas, 
which was £35 per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to l|ave the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ?. 

Ans. A. £104 4s. ^d. B £75 158. 9j\d. 

65. C D & E company and put in together $3860, C's 
money was in 3 months; D's m(Jney was in 5 months; and 
E's was in 7 months; they gained J$234, which was so di- 
vided, that h of C's gain was equal to ^ of D's, and ^ of D*s 
was equal to i of E's; what did each gain and put in? 

Ans. C. gained ^52 and put in $1400 

D. " 78 *« 1260 

E. " 104 " 1200 



Sum gained, $234. Am't put in, $3860. proof. 
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ADVERTISEMENT. 



ALTHOUGH systems of Book-Keeping are numerous^ 
yet it is seldom that any of them get into any of our country 
schools; and it is very common to find young men, sons of 
reputable Farmers, Mechanicks, and Tradesmen, who 
have never seen a system of Book-^Keeping; and when 
they becomt of age and enter upon business for themselves, 
they have to contrive some system for their own use. Hav- 
ing frequently seen instances of this kind, I thought a short 
practical system of Book-Keeping, suitable for Farmers, 
Mechanicks, and Retailers, would, by being thrown into 
the hands of boys in our country schools, conduce greatly 
in removing the ignorance of that useful science, which so 
generally prevails. THE AUTHOR. 



Merchants have various methods of keepin? their Books, 
and many of them keep various Books, such as the Blot- 
Book, Waste-Book, D ay-Book, Ledger, Bill-Book, Sales- 
Book, Cash-Book, Invoice-Book, &c.; but as this system 
is designed for Farmers, Mechanicks, and Traders, I shall 
treat of two books only, viz. the Day-Book and Ledger, 
these being all that are necessary for that part of the com- 
munity for which this work is intended. 

Of the Dat-Book. 

Begin your Day-Book with an account or invoice of all 
your property; charge yourself with alL the estate you are 
in possession of, either real or personal, and credit the same 
account with all the debts you owe, whether on note or 
account, and the difference between the debtor and credit 
side of this account will shew the situation or value of 
your estate when you commenced business. 

When you sell any thing to any person on credit, enter 
the purchaser Debtor in the Day-Book. To the articles 
sold, naming the month, year, and day of the month; the 
quantity and price of fiie article or articles sold and to 
whom aeliverea should be particularly iioticed; and if any 
particular time or any particular manner of payment is 
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aereed upon, it is best tcrname the circainstances with the 
charse: if you buy goods of any person enter the person 
of whom you purchase CredUor» By the articles purchas 
ed, naming eyery circumstance agreed upon» time of pay 
ment, &c. 

Keep an accoiint of all the notes or other inntruments 
you sign, whereby you consider yourself liable to pay; that 
you may know all the demands against you; and your 
stock of goods on hand, your notes and bsjances of your 
accounts taken at any time when you please, will enable 
you to ascertain whether you are gaining or loosing by 
your business. 

The following examples will illustrate the process, and 
give the scholar an idea of commencing business and from, 
time to time to ascertain whether his business is profitable 
or not. 

Abel Flint, a farmer, enters on business in circumstances 
as follows: 



DAY BOOK. 



Exeter, Dee. 1, 1817. 



A. D. 1817. 
Dec. 1. 



Abel Flinty 



Dr. 



Dol$. CU. 



To sundry goods and chattels be- 
longing to him the first day of 
DeceniDer, A. D. 1817, valued as 
follows, viz. 
100 acres of land, $1000 

4 oxen, 100 

1 pair wheels, cart, &c. 50 

1 plow and 1 harrow, 15 

20 sheep, 40 

1 horse, 40 

90 bushels of com and gram, 90 
Pork, beef, beans, hay, &c. 180 
Stephen Goodhue owes me 90 
Stephen Beedle owes me 150 
Nathan Hoag owes me 650 



Contra, 



Cr. 



2405-00 



By sundry debts due from me to 
sundry persons, December 1, 
1817, viz. 
Due to Peter Wilberforce to- 
wards my farm, $65 
Due to Seth Wright, 80 
Due to Nathan Lookout, 122 



Neat of my estate 
December 1, 1817, af- 
ter deducting all de- 
mands against it, in- 
duding interest, &c. 



9155300 



852-00 



155300 



DAY-BOOlt 



Exeter, A. D, 1818, 



M»X. T' Ayer, of Chester, Dr.l^- «.- 

To two bushels com, at 7s. 6d. $3*50 
'< six bushels potatoes. Is. 6d. 1*50 
<< fifteen lbs. cheese 9d. J*87i 



cc 



cr 



C( 



33. 



Payable in labor at 60 cts. per 
day, on demand. 



5*871 



26. 



David Briaiit, of Exeter ^ Dr. 

To 30 lbs. of flax, at 16 eU. 8*30 



Enoch Calhound,q/*X#ee,Dr. 



" 29. 



To 30 lbs. flax, at 16 cts. 

<< 30 lbs. lambs wool 30 cts. 

" 4 bushels com 1*35 <* 
^* 10 bushel potatoes, 35 " 



•8-30 
6*00 
5*00 
3*50 



SO 

* 



A. D. 1818. 
June 9. 



T. Ayer, of Chester^ Cr- 

By 13 days labor, at 50 cts. 96*00 

Cowtra, Dr. 

To 4 bushels com, at 1*35 ' 95*00 

<< 1 and half bushels white \ ^^^k 

<)eans, at 1*50$ '^ ^^ 



Enoch Calhound, of Lee, Dr, 

To 4 bushels of com, at 1*35 95*00 



s-so 



16*70 



6*00 



7*35 



500 



Tho. Dwight, of Chester, Cr. 

By seven thousands of shingles, ^ 
at f 3 per thousand,. payable in 
salt at 75 cents per bushel, de- y 
livered at Exeter Uie third day | 
of August next. j 



14-00 



DAY-BOOK. 



Exeter, A. D. 1810. 



A. D.1818. 
JolySO. 



•• 81. 



Enoch Calhound, of Lee, Dr. 

To two barrels cider, at $2 50, 



Thomas Ingals, of Exeter, Dr* 

To one bushel com, at 1 35, $1 35 
" four bush, potatoes, 25, 1 00 



August, A. D. 1818. 



A. D.1818. 
August 1. 



u 



80. 



•• 39. 



Thomas Ingals, of Exeter, Dr. 

To one pig, 6 weeks old, at 1 50 



Trustum Ayar, of Chester, Dr. 

To one barrel cider, at 2 50 #3 50 
<< 1 bushel com, 1 35 1 35 

*' i do. white beans, 3 50 1 35 



€4 



39. 



80. 



Enoch Calhound, of Lee, Dr. 

To pasturing a horse six weeks, 96 



•« 



David Brlant, of Exeter, Dr. 

To my horse and chaise to Portsmouth, 



Trustum Ayer, of Chester, Dr. 

To myself and four oxen, to haul salt 
from Exeter to Chester, two days, at 
93 per day, . - - . 



« 31. 



Enoch Calhound, of Lee, Cr. 

By cash received by the hand of Na- 
than Briand, - - . - 



9 cts. 
5 00 



3 35 



1 50 



5 00 



6 00 



1 35 



4 00 



I 



15 00 



DAY-BOOK. 



Exeter, A. D. 1818. 



A. D. 1818. 
Aug. 31. 



Dec. 10. 



4f 



U 



it 



it 



10. 



fiO. 



81. 



ftl. 



Thomas Ingals, of Exetdt, Dr. 

To 1 bushel of corn» at 1 25, $1 35 
" 1 do. rye, 1 50, l 60 

" 2 do. potatoes, 25, 50 



9 ctf. 



Trastum Ayer, of Chester, Dr. 

To six gallons vinegar, at 33 cts. 



3 35 



1 98 



Thomas Ingals, of Exeter, Dr. 

To 1 pr. men's shoes, at 1 75, $ I 75 

" 1 peck white beans, 1 48, 87 

" 1 bushel rye, 1 50, 1 50 

" 3 do. corn, I 25, 8 75 



David Briant, of Exeter, Dr. 



To 20 lbs. butter, at 18 cte. 
" 30 lbs. cheese, 10 
** 2 barrels cider, 2 50 



•3 60 
3 00 
500 



Thomas Dwight, of Chester, Dr. 

To 18| bushels salt, in full payment 
for seven thousand shingles, purchas- 
ed of him, June 9, 1818, at 75 cts. 



Thomas Ingals, of Exeter, Dr. 

To twelve days myself and four oxen, 
at $2 00, -, - - 



7 87 



11 60 



14 00 



24 00 



OP THE LEDGER. 



The Ledger collects the dispersed accounts of the Day 
Book, and shows each man's account on a page ; the debt 
on the lefl hand, and the credit on the right. 

Open an account in the Ledger for every person whose 
name is mentioned in the Day-Book, head tne account with 
the person's name, in a large round hand; then on the left 
hand page make him Dr. to the several sums you find 
charged to him in the Day-Book ; and on the right hand 
page give him Cr. by the an\ount of all you find by the 
Day-Sook you have purchased of him ; thus each man's 
account wiu be exhibited to view on a page in the Ledger. 



Ofposting the Day-Book into the Ledger, 



Some in posting, enter every article found in the Day- 
Book into tne Ledger : but this method not only takes up 
too much room in me Ledger, but is too tedious in its ope- 
ration. The better way is to collect together in one sum 
the several items on one page in the Day-Book, and enter 
the sum in the Ledger ; observing to note in the Ledger, 
the page of the Day-Book, from whence the sum was 
takeh ; if the charges are but few in the Day-Book, they 
may be named in short in the Ledger ; make some mark, 
in the margin of the Day-Book, for a post-mark,^ that you 
may know when you have taken off each man's account. 



* Tbii (*) or any other mirk may be used. 



ALPHABET TO LEDGER A. 



Make an alphabet, in which, enter each man's name, al- 
phabetically, for the more readily finding each man's ac- 
count in the ledger, naming in the alphabet the page or 
pages of the ledger, where the account may be found. 



FORM OF THE ALPHABET. 



page. 



A. Ayer Tnistumj 



B. Briant, David, 



C. Calhound Enoch, Q 



D. Dwight Thomas, 



E. 



F. Flint Abel, stock act. ij 

T 



page. 



G. 



H. 



I. Ingalls Thomas, 



J. 



K. 



L. 



LEDGER A. 



A.D. 1317. 
Dec. 1. 



A.D. 1818. 
Decl. 



Abel Flint, stock account, Dr. 



To the inventory of my estate, 
Dec. 1, 1817, 



To the inventory of my estate, 
Dec. 1, 1818, 



Page 
D.B. 



$ cts. 
2405 00 



2780 25} 



A.D. 1818. 
March. 

August. 

December. 



Tmstum Ayer, of Chester, Dr 



To corn, potatoes, cheese and 
beans, . • . 

** cider, corn, beans and team, 

" vinegar, 



3 
3 
4 



$ cts. 
13 12} 

9 00} 

1 98 

$U lOJ 



A. D.I818. 
March. 

August, 
December. 



David Brian t, of Exeter, Dr. 



To flax, 

*^ horse andchaiseto Ports- > 
mouth, « . 5 

" butter, cheese, and cider. 



3 

$ 
4 



A3 30 

1 S5 

11 60 
16 05 



LEDGER A. 



Contra, Cr. 



A.D. 1817. 
December. 



By sundiy debts due from me 
Dec. 1, 1817, 

<* neat of my estate, Dec. 1, 
1817, after deducting all 
debts, .... 



1 



Dls. cti. 

853 

155S 00 
3405 00 



<* sundry debts due from me 
Dec. 1, 1818, 
neat of my estate, Dec. 1, 
1818, after deducting aU 
demands, . 



(C 



773 80 
2006 45 
2780 25^ 



A.D.1818. 
March, 



Contra, 

By labour, . 

" a note for balance, 



Cr. 



Dls. cts. 

« 00 

18 lOi 

■ ' n m 

$24 10^ 



Exeter, Jan. 1, 1819.— Then reck- | 
oned and settled all book aocoants be- 
tween the gubflcribera, and find doe to 
Abel Flint, eighteen dollars and ten 
nda half cents, and settled the same 
by note. Trustura Aver, 

Abel Flint. 



f! 



A.D. 1818, 
December, 



Contra, 

By note for balance of ac- 
counts, .... 

Exeter, Dec. 1, 1818.— Then reck- 
oned and settled all book accounts be- 
tween the subscribers, and find due to 
Abel Flint, sixteen dollars — and 
five cents — paid the same bv a note. 

David Briant, 
Abel Flint, 



Cr. 



ei6 05 



LEDGER A. 



Enoch Calhoand« of Lee, Dr. 



A.D.1818 
March. 
July. 



To flax, wood, corn, and po- 

laiocB, . • • 
" cider and pasturing hone, 



" balance due on settlement, 
Dec. 1, 1318, 



^ 



3 



I 



21 70 
11 00 

$32 70 



#17 70 



Thomas D wight, of Chester, Dr. 



A. D. 1818. 
March. 



To eighteen and' two thirds 
bushels salt. 



914 oo 



Thomas Ingals, of Exeter, Dr. 



A.D. 1818. 

Julr, Aug. 

Dec. 



To com, potatoes and pig, 
" com, rje, potatoes, shoes, 
beans, and teaming, 



3 
4 



3 75 

34 63 

938 87 



LEDGER A. 



A. D. 1818. 



August. 



Contra, 

By cash received by the hand 

of N. Briant, 
" balance due on settleoient, 



Exeter, December 1,1818.— Then 
reckoned and settled all accounts be- 
tween llie sobecriUers^ and find due 
to Abel Flint, 17 dollars seven- 
ty cents, to make even balance. 

Enoch Galhound, 

Abel Flint. 



Cr. 



D. B 
3 



Dls. 


cts. 


15 


00 


17 


70 



$32 70 



Contra, 



Cr. 



A. D. 1818. 
March. 



By seven thousand shingles, 



14 00 



A. D. 1818. 
Dec. 



Contra, 

By balance on settlement, 

Exeter, Deceml)er 20, 1818. Then 
reckoned and settled, and made even 
all accounts to this date. 

Thomas Ingals, 
^ Abel Flint. 



Cr. 



88 37 



$36 37 



LEDGER. 



hwentory of goods y debts, and money belonging to me, 
Abel FHnt, December 1, 1818, md aUo of what I 
owe. 

I have in cash on hand, . $125 00 

100 Acres of land, 1000 00 

6 Oxen, 180 00 

30 ^eep, 60 00 

2 Horses, ' 100 OO 

120 Bushels com and grain, . . . 120 00 

Pork, beef, and hay, .... 200 00 

Trustum Ayer's note, . • . . IS lOJ 

David Briant's note, . . . . 16 05 

Bklance of Enoch Calhound's account, 17 70 

Nathan Hoag's note, . . . 650 00 

Interest on said note one year, . . S9 00 

Stephen Goodhue's note, . . 90 00 

Interest on said note one year, • 5 40 

Stephen Beadle's note, . • 150 00 

Interest ou said note one year, . . 9 00 

$2780 25i 



Inventory of all the debts I owe, Dee. 1, 1818. 

Due to Peter Wilberforce, . . 650 00 

Interest on the same one year, . . 39 00 

Due to Seth Wright, . . . . 80 00 

Interest on the same one year, . • 4 80 

773 80 

S ... Neat of my estate, $2005 80. 
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STANDARD OF FOREIGN GOLD. 



TABLES of the value of the G(Ud Coins of Great Bri 
TAiir, France and Spain, according to the Act of Con- 
gress of Aphl 39, 1816. 

A Table shewing the weight of any sum of Engliah or Fortugueaie Gold» 

from one to ninety dollars; 



o 


Grs. 
dwts 




O 


Grs. 
dwts 
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A Table shewing the weight of any required sam of French Gold, from 

one to ninety dollars 
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A Table shewing the weight of any sum of Spanish Geld, from one to 

mnety doHars, 
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FORMS OF WRITINGS. M5 

USEFUL FORMS OF WRITINGS. 

Form of a BiU of Exchange. 

Portsmouth, N. H., April 1, 1833. 

Exchange for £6S0 sterling. 

At sixty days sight of this my fkst of exchange (second 
and third of the same tenor and date not paid) pay to W. 
Richards, or order, six hundred and fifty pounds sterling 
withj or without advice from 

Your humble servant, 

JAMES JACKSON. 
Messrs. Corridon & Cutler, 

Merchants, Bristol. 

OF NOTES. 
Form of a Note by Per$on. 

Newburyport, April 1, 1883. 

For value received, I promise to pay to John Laird, or 
or^er,* three hundred and sixty^e^en dollars, and twenty- 
five cents, on demand, with interest. Witness my hand, 

SETH BROOKINGS. 



$367 35. 



* A nute 18 not negotiable unless the words, or order, or the words, or 
bearer, are inserted. If it is written to P^V J* L. or order, then J. L. 
may write his name on the back side, and sell it to A . (or any one else) 
then A, who buys the note may call on Seth Brookings for the payment oi 
the same, and il be is unable, or neglects to pay it, A. may recover the 
same of J. L. If the note were written to pay John Laird^ or hearer^ 
thejB any person may recover the same of Seth Brookii^. 

Further obtervations concerning notet. 

All notes are either payable on demand, or at a certaiu time mentioned in 
the note ;. all notes payable at a certain time are on interest as soon as they 
become due, although interest is not moitioned in the note ; a note pavable 
on demand, will draw int^^t after a demand of payment is made, it mter- 
est is not mentioned in the note. If the note is given for any commodity, — 
as com, lumber, Stc, payable at the expiration of a certain time, and the 
signer of the note does not hold the article ready, or does not pav it at the 
tiqoe it is demanded, the holder of the note is not obliged to take the article, 
but may demand and recover the value of the article in mon^. 
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J Another form of a Note, 

4 

I promise to pay Aaron Kimball, or order, one hundred 
dollars, on demand witb interest, after ninety days, for 
value received at £xeter this first day of April, A. D. 1832. 
Witness my hand, 

ROGER PERKINS 



$100 00 



Form of a Note given by two or more per$ons Jointly and 

severally, 

Exeter, April 1, 1832. 
For value received, we the subscribers promise jointly 
and severally to pay Andrew Fairbanks, or order, one hun- 
dred dollars in one year from the date, with interest. 
Witness our hands. JAMES RUSH, 

THOMAS SUTTON. 

•100 00 



OF RECEIPTS. 
The Jorm of a Recent for mon^ received on account. 

Concord, April 10, 1832. 

Received of Isaac Sewall, sixty-eight dollars, on ac- 
count. LEMl^L LOVEJOY. 

The form of a hecetpt for an endorsement on a Note. 

Augusta, April 10, 1822. 

Received from David Goodhue, one hundred and eighty 
doUars, by the* hand of James Osgood, which is endorsed 
on his note of June 12, 1832. 

W. SPEARE. 

The form of a Receipt in full of all accounts, 

Portland, April 10, 1882. 

Received of Stephen Hammons, six dollars, in full of all 
accounts. JOHN BIRDSEYE. 
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The form of a Receipt in full of all demands.^ 

Kennebunk, April 10, 1833. 
Received of Lemuel Osgood, six dollars, in full of al 
demands to this date. ENOCH GOODROY. 

OF ORDERS. 

Waterville, March 10, 1833. 

For value receiyed,t pay to Stephen Hingham, ten dol 
lars, and place the same to my accounL 

To Mr. Alfred Goodpay. ABNER DREW. 

ANOTHER FORM. 

Waterville, August 10, 1833. 

For value received, pay Natlian Livingston, six dollan 
and this with his receipt shall be your discharge. 
To Mr. Stephen Skinner. LEMUEL NEEDY. 

OF DEEDS. 

Form of a Warrantee Deed. 

Know all men by these presents^ — That I, William Tru! 
ty of Exeter, county of Rockingham, state of New-Hamj 
shire, gentleman, in the consideration of the sum of si 
-hundred dollars, paid me by William Hadley of the sano 
Exeter, yeoman, the receipt whereof I do hereby acknoiK 
ledge, do hereby give, grant, bargain, sell, and convey unt 
the said William Hadley, his heirs and assigns foreve 
(here insert the premises, particularly describing the towi 
county and state where the land lies, and describing tb 
boundaries, on whom joining, &c.) To have and to hoi 

the said granted and bargained premises with the privil< 

— - — . . . ■ ■ - ■ 

* There is a distinction to be made between a reoeipc given io AiH of t 
accounts, and one given in full of all demands, tiie former will cut of a 
Counts only, but the latter will cut off all obligations, and prohibit the rig 
of an action* 

t ITie words, For value teeewtd, sliould always be mentioned in j 
order, then if A should give B ah order on C for a certain sum of mon« 
and O should not acce|>t lite order, B conid niie A for the order,-and recu 
er the same, as well a4 if it liad been a note of band. 
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fes, tnd apfnutenances thereof, to him the said Williani 
fadley, hn heirs and assigns forever. And I, the said 
William Trusty for myself, my heirs, executors, and ad^ 
ministrslors* do covenant with the said William Hadley, 
his heirs and assigns, that I am lawfully seized in fee of 
the premises, that they are free of all incumbrance; that I 
have good right to sell and conve^r the same to the said 
William Ha£ey to hold as aforesaid. 

And that I will warrant and defend the same to the said 
William Hadley, his heirs and assigns forever, against the 
lawful claims and demands of all persons whomsoever. 

In witness whereof I have hereunto set my hand and 
seal, this tenth day of July, A. D. 1833. 

Signed, iealed and delivered * ^ 

m the presence of us, Wm. Trusty. | l. s. | 

Nathan Loveioy, ' ' 

Samuel Langley. 



MORTGAGE DEEDS. 

[A Mortgage Deed is written the same as a warrantee deed, until yott 
ecHue to the word uthofMoeverj then the proviso, or condition of the mort' 
gage should follow, in tlie following form, viz.] 

Provided nevertheless, That if I, the said William Trus- 
ty, my heirs, executors, or administrators shall weU and 
truly pav tathe said William Hadley, his heirs, and exec- 
utors, administrators or assigns, the full and just sum of 

dollars on or before the day of —next, (or which wiH 

be in the year of our Lord ) with interest for the same 

until paid : then this deed (as also a certain bond, or note, 
as the eia€ may be, bearing even date with these presents, 
given by me to the said Wflliam Hadley, conditioned to 

Eay the same sum and interest at the time aforesaid) shall 
e void; otherwise shall remain in fcdl force and virtue: 
In witness whereof I have, &c. 



The fwm of a Quitelaim Veed^ 

Know all men by these presents, That I, Joseph Doe of 
Durham, county of Strafford, and State of New-Hamp- 
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« 

sbsre, yeoman, in consideration of four hundred dollars to 
me paid by Francis Cady of Wskinkt, couniy of HiUsbo 
rough, State of New-Hampshire, gtntleinan, Ihe receipt 
whereof I do hereby acknowledge, ha^e remissed, releas- 
ed, and forerer quitclaimed, and do by these presents, re- 
naiss, release and forever quitclaim unto the said Francis 
Cady, his heirs and assigns forever, (here the premises must 
he described; and the descriptioa ^ould alvvays point out 
where the land lays, on whom it is joining, the length of 
the lines and the point of the compass they run should be 
mentioned) to have and to hold the same, together with all 
the privileges and appurtenances thereunto belonging, tOf 
him the said Francis Cady, his heirs and assigns forever^ 

In witness whereof I have hereunto set my hand, and 
seal this tenth day of August, A. D. 1833. 

Signed, sealed and delivered 



/•• ^j m mt 



in presence of US, JOSEPH DOE. | l. s. | 

William Stebbins, ^ * 

Nicholas Williams. 



Form of qn ogrecment. 

Articles of agreement made and concluded the tenth day 
of April, one thousand eight hundred ^nd thirty-three, by 
and between Thomas Smith of Dover, county of Strafford,, 
State of New-Hampshire, on one part, and Aaron Wat- 
kins of Warren, county of Grafton, State of New-Hamp^ 
shire, on the other part, viitnesseth: 

That the said Thomas Smith for the consideration of one 
hundred dollars worth of harness leather, to be paid by 
Aaron Watkins as hereafter mentioned, hath agreed, and 
doth hereby covenant and agree to make, or cause to be 
made, a good and warranted cliaifie with standing top, ev- 
ery part of which shall be made and iinishe(!| in a good 
and workmanlike manner, together with a good plated 
harness well made, and every way suitable for a good 
chaise; which chaise and harness, the said Thomas Smith 
doth hereby agree to have made and ready tp be delivered 
to said Watkins, on the sixteenth day of August next. 

And the said Aaron Watkins on his part, doth hereby 
covenant and agree to pay, or cause to he paid, one hun- 
dred dollars worth of .harness leather, suitably tanned and 
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curried, ot^ the sixteenth day of August aext, delivered at 
Dover. 

To tlie true and faithful performance of the several cov- 
enants and agreements aforesaid, the -parties' aforesaid do 
hereby respectively bind themselves And their respective 
heirs, executors, and administrators each to the other, his 

executors and administrators in the penal sum of , in 

testimonv whereof they have hereunto interchangeably* 
set their hands and seals — the day and year above written. 



THOMAS SMITH. | l. s. | 

Signed, sealed and delivered '^ ' 

in presence of us, / ^ 

David Hadley, AARON WATKINS. | l. s. | 

John Hastings. * ' 

Form of a %DiU with the devise qf a tM and leasehold 

estate. 

In the name of God, Amen. — I, A. B. of being 

weak in body, but of sound and perfect mind and memory, 
(or you may say thus, considering the uncertainty of this 
mortal life, and being of sound and perfect mind and me- 
mory) ble«sed be Almighty God for the came, do make and 
publish this my last will and testament, in manner and form 
following, viz,^ 

First, I give and bequeath unto my beloved wife T. B. 

the sum of dollars ; I do also give and bequeath unto 

ttiy eldest son, H. B. the sum of dollars; I do also give 

and bequetith unto my two younger sons, J. B. and F. B., 

the sum of- dollars a piece; I also give and bequeath 

unto my daughter-in-law, S. H. single woman, the sum of 

dollars; which said several legacies or sums of money, 

I will and order shall be paid the said respective legatees, 
within six months after niy decease. I further give and be- 
queath to my said eldest son H. B., hi» heirs and assigns, 
aU that my messuage or tenement, situate, lying and being 
in , together with all my other freehold estate whatso- 
ever; to hold to him the said H. B. his heirs and assigns 

^ (f the word interchangeably is used, each party must have a draught 
of the agreement, which tt tiie pro()er method, and the draught that 
Thomas Smith h^» must be signed by Aaron Watkins first, and the one 
which Aaron Watkins haa, Thouiaa Smitli must sign first. 
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fereyer. And I hereby give and bequeath to my laid 
younger eons, J. B. and F. li., all my lesksehold Mtate of 
and in all those messuages or tenements, with the appurte- 
nances, situate in -> , equally to be divided between 

them. And lastly, as to all the rest, residue and remainder 
of my personal estate, goods and chattels, of what kind 
and nature soever, I give and bequeath the same to my said 
beloved wife, T. B. whom I hereby appoint sole executrix 
>f this my last will and testament; hereby revoking all 
former wills by me made. 

In witness whereof, I have hereunto set my hand and 
seal the day of in the year of our Lord — -. 

Signed, sealed, published and declared by 
the above named A. B. to be his last will and 

testament, in the presence of ijs, who have r-^ v 

hereunto subscribed our names as witnesses, | l. s. [ 
in the presence of the testator^ A. B^ ^ - ^ . ^ 

SAMUEL TRUSTY, 

WILLIAM SUTTON. 



Form qfan Indenture to hind an apprentteej to Uam 

trade till twenty-one, 

lliis indenture witnesseth, That J. B. of Dovei;, ip tl^ie 
county of Strafford, State of New-Hampshire, hath put and 
placed; and by these presents doth nut an4 bind out his 
son D. B., and the said D. B. doth hereby put, place an4> 
bind out himself, as an apprentice to A. D. to learn the 
art, trade or mystery of printing, the said D. B. after the 
manner of an apprentice, to dwell with and serve the said 
A. D. seven years, which will be in the yeai: of our Lord 
one thousand eight hundred and forty 0QfB> at which time 
the said apprentice, if he shall be living, will be twenty 
one years of age; during all which time or term, the said 
apprentice his said roaster v^ell and faithfully shaU serve ; • 
his secrets ke^ ; his lawful commands every where at all 
times readily obey ; he shall do no damage to his said mas-, 
ter, nor wilfully suffer any to l?e don© by others; and if any 
to his knowledge be intended, he shall give hi^.. i^aster sea-*, 
sonable notice thereof. He shall not #iiste the goods of 
his said master, nor lend them unlawfully to ax&y ; at cards, 
dice or any other unlawful game he shaU npt play ; fortijh 
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ottion he shall not commit, nor matrimony contract during 
the said term ; taverns, aie bouses^ or places of gaming, he 
shall not haunt or (xequent j from the service of his said 
master he shall not absent himself ; but in all things and at 
all times he sball carry and behave himself as a good and 
faithful appienticQ ought, during the whole time or term 
aforesaid. 

And the said A. D. on his part, doth hereby promise, 
covenant and agree to teach ana instruct the said appren- 
tice, or cause him to be taught and instructed in the art, 
trade or calling of a printer, by the best way or means he 
can, and also to teacn and instruct the said apprentice, or 
cause him to be taught and instructed, to reaa and write, 
and cypher ts far as the Rule of Three, if the said appren- 
tice be capable to learn : and shall well and faithfully find 
and provide for the said appsentice^ good and sumciejit 
meat, drink, clothing, lodgmg, and other necessaries fit and 
convenient for such an apprentice, during the term afore- 
said, and at the expiration thet'eof, shall give unto the said 
apprentice, two suits of wearing apparel, one suitable for 
the Lord's day, and the other for working days. 

In testimony whereof, the parties have hereunto inter- 
changeably set their hands and seals this first day of April, 
in the year of our Lord one thousand eight hundred and 
thirty-three. 
Signed, sealed and delivered in A. D. (seal.^ 

presence "of us witnesses, J. B. (seal.) 

WILLIAM ROLLY, D. B. (seal.) 

ICHABOD MACE. 

J^ indenture for binding out a poor child, by the overseers 

of the poor. 

This indenture witnesseth, that B. P. W. P. and S. W. 

overseers of the poor of the town of , in the county of 

, by the virtue of a law of the State of , in 

such cases made and provided, have placed and by these 
presents do ]ilace and" bind out as an apprentice, a poor 

ehild named , son of , of said town of , 

who is lav/fully settled in and become chargeable to said 
town, and who is thought bv said overseers to be unable to 

maintain him, unto to learn, &c. (here proceed as in 

the first form until ydu come to the words ^'woikins: days") 
and such other instructions, benefit and allowance, either 
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withim 6r at the end of the term, as the overseen may se* 
fit and reasonable. 

In testimony whereof, the said parties have hereunto in- 
' terchaiigeably set their hands and seals the ■ day of-^-^ 

A, D. . 

Signed, sealed and delivered in B. F. Tseal.^ 

presence of us witnesses, W» P. (seal.) 

Walter King, S- W, (seal) 

Oliver Ray. 



A $hari Jhrm qfa tease pom one to another. 

This indenture made the eighth day of April, A. D. one 
thousand eight hundred and uirty two, by and between S. 
B. of Poplin, county of Rockingham, State of New-Hamp- 
shire, on one part, and W. P. of the same Poplin, on tne 
other part, witnesseth^ that the said S. B. for the consider- 
ation hereafter mentioned, hath demised, granted, and farm 
letten, and doth hereby demise, grant and to farm let unto 
the said W. P. his heirs and assigns a certain three story 
dwelling house, situated in the same Poplin, known by the 
name of the Poplin Hotel, with all the privileges and ap- 
purtenances thereunto belonging ; to have and to hold the 
said demised premises with their appurtenahces for and 
during the term of six years from the date hereof, then to 
be complete and ended. 

And the said W. P. for himself, his heirs, executors, and 
administrators, doth covenant and agree to pay or cause to 
be paidj^d quarterly payments, two hundred dollars year- 
ly, and at the expiration of the six years, peaceably to yield 
and release all claipi in and to said premises. 

In witness whereof, the parties have hereunto inter- 
changeably set their hands and seals, the day and y^ar 
above written. 
Signed, sealed and delivered S. B. (seal.) 

in presence of us, W. P. (seal.) 

Ichabod Chase^ 
John LingaB. 
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A rettifn to be made pvon a vsrit of attvoiment, 

■ ' - ^ Brenjvfood^ April 12, 1833. ' 

Pumiantto the within writ I have attached a the 

^ pieperty of die within named A. B. value and le/t 

II summooB at his duelling house, or place of his last and 
usual abo4e (of if you give the summons'to hini, say^ and 
^ .delivered him a siuumons) according to law/ 

* ' • - . , . H. G. K. . Constable, 

Fees,'' ♦ miles travel, .54 - . 

'v " service, . .23 

«0.77 



Return to be made upon a special tDrit, 

Brentwood, April 13, 1833. 

Pursuant to the within prfecept I have taken the body 
of the within named A. B. ana taken C. D. bail for his 
appearance at court, as within mentioned (if the prisoner 
is committed to jail the return should' read thusO and have 

cod^mitted him to gaol in that he may be nolden for 

his appearance as within mentioned. 

H. C. K. Constable. 

Fees, 10 miles travel, .60 
** service. .23 

$0 83 
JL meturn to be made upon a warrant. 

Brentwood, April 12, 1833. 
Pursuant to the within warrant, 1 have apprehended the 
body of the within named B. W. and have him before S. 
T. esquire, one of the justices of the peace for said county, 
for the purpose within mentioned. 1 have also summoned 
the within named C. D. and E. F. to appear as witnesses. 
* ' • b. D. Constable. 

Fees, 
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